
T N R C C
Protecting Texas
by Reducing and
Preventing Pollution

Screening S i t e I n s p e c t i o n Work Plan
Old Brazos F o r g e

Brenham, W a s h i n g t o n County, Texas
TXD 048 901 235

REGION VI

Prepared in cooperat ion with the
U.S. Environmental Protection Agency

December 1999
912642



E X P A N D E D S I T E I N S P E C T I O N W O R K P L A N
O l d Brazos F o r g e
Brenham, T e x a s

T X D 0 4 8 9 0 1 2 3 5

S I G N A T U R E P A G E

G a r y U / H a z e l w o o d
T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n
S i t e I n v e s t i g a t i o n M a n a g e r

J o h n S y e r
T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n
P A / S I P r o g r a m H e a l t h a n d ^ a f e t y O f f i c e r

A l l a n M . S e l l s
T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n
P A / S I P r o g r a m M a n a g e r

W e s l « y G . N e w b e r r^ bT e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n
P A / S I P r o g r a m T e c h n i c a l D i r e c t o r

Date

Date

Date

Dat

W i l l i a m R h o t e n b e r r y
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y
S i t e A s s e s s m e n t M a n a g e r

Date



E x p a n d e d S i t e I n s p e c t i o n W o r k P l a n

O l d Brazos F o r g e
Brenham ( W a s h i n g t o n C o u n t y ) , T e x a s

T X D 0 4 8 9 0 1 2 3 5

P r e p a r e d in c o o p e r a t i o n w i th the
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y

P r e p a r e d by
T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o niS i t e A s s e s s m e n t a n d M a n a g e m e n t S e c t i o n

S i t e Discovery and A s s e s s m e n t Program
S i t e I n v e s t i g a t i o n M a n a g e r - G a r y H a z e l w o o d

A u s t i n , T e x a s

December 1999

T h e p r e p a r a t i o n o f t h i s r e p o r t w a s f i n a n c e d t h r o u g h g r a n t s f r o m t h e
U n i t e d S t a t e s E n v i r o n m e n t a l P r o t e c t i o n A g e n c y .



C O N T E N T S
P a g e

S e c t i o n 1: I n t r o d u c t i o n ..........................:....................................................... 1
W o r k P l a n Overview................................................................................... 1
S i t e O b j e c t i v e s w i t h R e s p e c t t o t h e P r e r e m e d i a l Process................................. 2
P r o j e c t Contacts......,..........................:....................................................... 2
S i t e Contact.......................................!....................................................... 2

S e c t i o n 2: S i t e B a c k g r o u n d and Description...................................................... 3
S i t e I n f o r m a t i o n ................................T...................................................... 3
W a s t e C o n t a i n m e n t / H a z a r d o u s S u b s t a n c e I d e n t i f i c a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Characteristics................................;....................................................... 8
R e q u i r e d I n f o r m a t i o n ( D a t a G a p s ) ............................................................. 9

G r o u n d w a t e r P a t h w a y and Targets............................................................... 9
Characteristics........................................................................................ 9
Targets................................................................................................. 10
R e q u i r e d I n f o r m a t i o n ( D a t a Gaps)............................................................. 1 2

S u r f a c e W a t e r P a t h w a y a n d Targets............................................................ 1 2
Soi l E x p o s u r e P a t h w a y and Targets............................................................. 12

Characteristics....................................................................................... 12
Targets...........................................'...................................................... 1 3
R e q u i r e d I n f o r m a t i o n ' ( D a t a Gaps)............................................................. 1 3

Air P a t h w a y and Targets............,........!...................................................... 14
S e c t i o n 3: S i t e N o n s a m p l i n g Data C o l l e c t i o n and Fie ld Work............................. 15

P e r s o n n e l R e q u i r e m e n t s and Responsibilities................................................ 15
C o m m u n i t y Relations..........................:..................................................... 1 6
W o r k P l a n Activities................................................................................. 1 9

T a s k 1 : N o n s a m p l i n g a n d S a m p l i n g A c t i v i t i e s a n d Rationale....................... 1 9
W a s t e C o n t a i n m e n t / H a z a r d o u s S u b s t a n c e I d e n t i f i c a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5
G r o u n d w a t e r Pathway......................................................................... 25
S u r f a c e W a t e r P a t h w a y ...................................................................... 29
Soil E x p o s u r e Pathway1...I................................................................... 29
A i r P a t h w a y . . . . . . . ! . . ! . ' . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2i • • ' i i ' ' 'Q u a l i t y A s s u r a n c e / . Q u a l i t y i C o n t r o l S a m p l e s ......................L.................... 3 3

T a s k 2 : D e c o n t a m i n a t i o n P r o c e d u r e s
E q u i p m e n t D e c o n t a m i n a t i o n . . . . . . . . .

.................................................... 34
................................................... 34

P e r s o n a l Decontamination.............]!...................................................... 34
..............................:.................... 34T a s k 3 : S a m p l e S h i p p i n g '

References.................!....................!.... ..................................................... 36



F I G U R E S
1 S i t e L o c a t i o n Map & D r a i n a g e Pattern....................................................... 4
2 A e r i a l P h o t o g r a p h y o f t h e O l d Brazos F o r g e S i t e , 1994............................... 5
3 Faci l i ty and P r o p e r t y Sketch.................................................................... 6
4 P r o p o s e d D r i n k i n g W a t e r W e l l S a m p l e Locations....................................... 2 7
5 P r o p o s e d M o n i t o r W e l l S a m p l e Locations................................................. 2 8
6 P r o p o s e d S o i l S a m p l e Locations............................................................. 3 1

T A B L E S
1 O l d Brazos F o r g e F i e l d Schedule............................................................. 1 7
2 P r o p o s e d S a m p l e s to be Collected.......................................................... 21
3 S a m p l e C o n t a i n e r s , M e t h o d s , P r e s e r v a t i v e s , a n d H o l d i n g

T i m e s f o r S o i l / S e d i m e n t ..................................................................... 2 4
4 S a m p l e C o n t a i n e r s , M e t h o d s , P r e s e r v a t i v e s , a n d H o l d i n g

T i m e s f o r A q u e o u s S a m p l e s ............................................................... 2 4

A P P E N D I C E S
A p p e n d i x A - H e a l t h a n d S a f e t y P l a n
A p p e n d i x B - S i t e R e c o n n a i s s a n c e C h e c k l i s t
A p p e n d i x C - R e f e r e n c e s



N O T E
T h e S t a t e p r e d e c e s s o r a g e n c i e s : T e x a s W a t e r Q u a l i t y Board ( T W Q B ) , T e x a s
D e p a r t m e n t o f W a t e r Resources ( T D W R ) , T e x a s W a t e r C o m m i s s i o n { T W O , a n d T e x a s
A i r C o n t r o l Board ( T A C B ) , r e f e r r e d t o t h r o u g h o u t t h i s r e p o r t a r e n o w known a s t h e
T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n ( T N R C C ) . T h e n e w a g e n c y ,
T N R C C , became e f f e c t i v e S e p t e m b e r 1 , 1 9 9 3 , a s m a n d a t e d u n d e r S t a t e S e n a t e B i l l
2 o f t h e 73 r d R e g u l a r L e g i s l a t i v e S e s s i o n .



S E C T I O N 1
I N T R O D U C T I O N

T h e T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n ( T N R C C ) h a s been r eque s t ed
b y t h e U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E R A ) R e g i o n V I t o c o n d u c t a n E x p a n d e d
S i t e I n s p e c t i o n ( E S I ) a t t h e O l d Brazos F o r g e s i t e { E R A I d e n t i f i c a t i o n number
T X D 0 4 8 9 0 1 2 3 5 ) . T h e f a c i l i t y w a s o p e r a t e d a s a wire s h e l v i n g m a n u f a c t u r i n g f a c i l i t y
b y H u s s m a n C o r p o r a t i o n ( H u s s m a n } d u r i n g t h e p e r i o d f r o m 1 9 6 5 t o 1988. H u s s m a n
s o l d t h e f a c i l i t y t o R e c y c l e d P r o d u c t s C o r p o r a t i o n ( R P C ) o n M a y 3 1 , 1 9 9 2 w h o
s u b s e q u e n t l y s o l d t h e f a c i l i t y t o R e c o n v e r s i o n T e c h n o l o g i e s o f T e x a s , I n c . ( R e t e k ) o n
A u g u s t 1 , 1 9 9 2 ( R e f . 3 ; 4 ; a n d 5 , p . 1 )
T h e O l d Brazo s F o r g e s i t e c o n s i s t s o f a p p r o x i m a t e l y 2 0 acres l o c a t e d a t 1709
H i g h w a y 3 6 N o r t h , nor thwe s t o f B r e n h a m , W a s h i n g t o n C o u n t y , T e x a s . T h e r e m a i n i n g
s t r u c t u r e s a t t h e f a c i l i t y i n c l u d e a m e t a l p l a n t b u i l d i n g c ov er ing a p p r o x i m a t e l y 110,000
f t 2 l o c a t e d o n t h e e a s t e r n s i d e o f t h e p r o p e r t y w i t h a c oncr e t e covered p a r k i n g l o t
l o c a t e d be tween t h e b u i l d i n g a n d H i g h w a y 3 6 t o t h e east. T h r e e f o r m e r s e t t l i n g
l a g o o n s wi th a combined area of a p p r o x i m a t e l y 2.4 acres are l o ca t ed in a s epara t e
f e n c e d area n o r t h w e s t o f t h e p l a n t b u i l d i n g . T h e s i t e i s c u r r e n t l y i n a c t i v e . { R e f . 3 }
R e s u l t s o f p r e v i o u s l a b o r a t o r y a n a l y s e s o f s o i l s a m p l e s c o l l e c t e d on- s i t e a n d f r o m a n
unnamed i n t e r m i t t e n t d r a i n a g e c h a n n e l a d j a c e n t t o t h e s i t e a n d water s a m p l e s
c o l l e c t e d f r o m o n - s i t e m o n i t o r w e l l s a n d nearby r e s i d e n t i a l d r i n k i n g water w e l l s
i n d i c a t e t h a t s o i l , s u r f a c e water r u n o f f , a n d g r o u n d water a r e t h e c o n t a m i n a n t
e x p o s u r e p a t h w a y s o f concern ( R e f . 3 ; a n d 5 ) .
T h e p u r p o s e o f t h i s work p l a n i s t o d e s c r i b e t h e s i t e r e c o n n a i s s a n c e a n d s a m p l i n g
a c t i v i t i e s w h i c h ar e p l a n n e d a t th e s i t e t o d e t e r m i n e i f f u r t h e r a c t i o n i s r equ ir ed a s
d e s c r i b e d b e l o w .
W O R K P L A N O V E R V I E W
T h e p u r p o s e o f t h e E S I i s t o d o c u m e n t t h e r e l e a s e ( s ) o r p o t e n t i a l r e l e a s e ( s ) o f
h a z a r d o u s s u b s t a n c e s f r o m i d e n t i f i a b l e sources w h i c h m a y have m i g r a t e d o f f - s i t e .
T h i s work p l a n w a s d e v e l o p e d u s i n g a v a i l a b l e i n f o r m a t i o n o b t a i n e d t h r o u g h a review
o f T N R C C c e n t r a l f i l e s l o c a t e d i n A u s t i n , T e x a s , T N R C C R e g i o n 9 f i l e s i n W a c o , T e x a s ,
a review o f t h e PA r e p o r t p r e p a r e d by EPA H e a d q u a r t e r s , d a t e d J a n u a r y 26 , 1 9 8 3 , and
t h e S S l R e p o r t , d a t e d A u g u s t 1 9 9 6 . T h e i n f o r m a t i o n c o l l e c t e d f r o m t h e review o f
r e c o r d s w a s e v a l u a t e d f o r d a t a g a p s a n d a d d i t i o n a l i n f o r m a t i o n needs were
i n c o r p o r a t e d i n t o t h e work p l a n . T h i s p l a n w i l l b e m o d i f i e d a s n e c e s s ary based o n
a c t u a l s i t e c o n d i t i o n s e n c o u n t e r e d .



S e c t i o n 1 i s t h e i n t r o d u c t i o n , S e c t i o n 2 i s ' t h e s i t e b a c k g r o u n d a n d d e s c r i p t i o n , a n d
S e c t i o n 3 d e s c r i b e s t h e s i te f i e l d work t o b ' e c o n d u c t e d . T h e s i te s p e c i f i c H e a l t h a n d
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T h e P r e r e m e d i a l s t a g e o f t h e S u p e r f u n d p r o c e s s i n v o l v e s a P A a n d a s i t e i n s p e c t i o n
( S I ) s t a g e c o n s i s t i n g o f a S S I , a n E S I i f n e c e s s a r y , a s i n t h i s case, a n d , i f n e c e s s ary ,
a l i s t i n g s i t e i n s p e c t i o n ( L S I ) . T h i s E S I i s b e i n g c o n d u c t e d t o d e t e r m i n e i f t h e above-
r e f e r e n c e d s i t e i s e l i g i b l e f o r p r o p o s a l t o t h e N a t i o n a l P r i o r i t i e s L i s t ( N P L ) u n d e r t h e
F e d e r a l S u p e r f u n d P r o g r a m . T h e E S I w i l l f o c u s o n a s s e s s i n g t h e t h r e a t a l o n g t h e
g r o u n d w a t e r a n d so i l e x p o s u r e p a t h w a y s w i t h i n t h e s i t e . T h e s u r f a c e water p a t h w a y
w a s a d e q u a t e l y a s s e s s ed i n t h e S S I R e p o r t .
A P A a n d S S I have a l r e a d y been c o m p l e t e d f o r t h e s i t e . T h i s E S I w i l l b u i l d u p o n
e x i s t i n g d a t a b y o b t a i n i n g a d d i t i o n a l b a c k g r o u n d i n f o r m a t i o n r e l e v a n t t o t h e s i t e
t h r o u g h a f i l e review a n d c o l l e c t i n g e n v i r o n m e n t a l s a m p l e s t o f u r t h e r c h a r a c t e r i z e
c o n d i t i o n s a t t h e s i t e a n d s u r r o u n d i n g area: S a m p l i n g c o n d u c t e d d u r i n g t h e f i e l d work
w i l l a t t e m p t t o d o c u m e n t h a z a r d o u s s u b s t a n c e m i g r a t i o n t o a n d f r o m t h e s i t e f r o m
p o t e n t i a l s ource s , a n d l o o k f o r e v i d e n c e o f a c t u a l human a n d e n v i r o n m e n t a l e x p o s u r e
t o c o n t a m i n a n t s .
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S E C T I O N 2
S I T E B A C K G R O U N D A N D D E S C R I P T I O N

S I T E I N F O R M A T I O N
T h e O l d Brazo s F o r g e s i t e i s l o c a t e d a t 1709 H i g h w a y 3 6 N . , B r e n h a m , W a s h i n g t o n
C o u n t y , T e x a s ( F i g . 1 ) . T h e s i t e i s l o c a t e d i n a n u n d e v e l o p e d area a p p r o x i m a t e l y 0 . 3
m i l e s n o r t h w e s t o f t h e c i t y l i m i t s o f Brenham i n c e n t r a l W a s h i n g t o n C o u n t y . T h e s i t e
is b o u n d e d on the west and n o r t h w e s t by an unnamed i n t e r m i t t e n t s t r e a m , on the east
and s o u t h e a s t by H i g h w a y 36 N., and on the s ou th by u n d e v e l o p e d ( a n d . A
r e s i d e n t i a l n e i g h b o r h o o d border s t h e f a c i l i t y t o t h e s o u t h w e s t ( F i g . 2 ) . T h e en t i r e s i t e
i s f e n c e d w i t h t h e e x c e p t i o n o f t h e e a s t e r n m o s t p o r t i o n o f t h e p r o p e r t y wh i ch i s
b o u n d e d b y a p a r k i n g l o t a n d f a c i l i t y b u i l d i n g . E n t r a n c e t o t h e f e n c e d p o r t i o n o f t h e
s i t e f r o m H i g h w a y 3 6 N o r t h i s t h r o u g h a l o c k e d g a t e l o c a t e d s ou th o f t h e b u i l d i n g . T h e
g e o g r a p h i c c o o r d i n a t e s o f t h e s i t e a r e a p p r o x i m a t e l y 2 9 ° 2 5 ' 0 7 " n o r t h l a t i t u d e a n d
3 0 ° 1 0 ' 5 6 " west l o n g i t u d e .
H u s s m a n began o p e r a t i o n of the Old Brazos F o r g e site as a wire good s m a n u f a c t u r i n g
arid m e t a l p l a t i n g f a c i l i t y i n 1 9 6 5 , o n p r e v i o u s l y u n d e v e l o p e d l a n d . H u s s m a n s o l d t h e
f a c i l i t y t o R P C o n M a y 3 1 , 1 9 9 2 w h o s u b s e q u e n t l y s o l d t h e f a c i l i t y t o Ret ek o n
A u g u s t 1 , 1 992. F o l l o w i n g t h e s a l e o f t h e p r o p e r t y b y H u s s m a n , t h e f a c i l i t y w a s used
t o m a n u f a c t u r e p r o d u c t s f r o m r e c y c l e d p l a s t i c a n d rubber s h a v i n g s . T h e f a c i l i t y i s
r e p o r t e d to be c u r r e n t l y i n a c t i v e {Ref. 3; 4; and 5).
T h e f o l l o w i n g s i te s p e c i f i c i n f o r m a t i o n w a s documented f o r t h e site d u r i n g t h e on-site
i n s p e c t i o n s b y T N R C C s t a f f a n d i s shown i n F i g u r e 3 :

O n e meta! b u i l d i n g i s l o c a t e d o n t h e ea s t e rn s i d e o f t h e p r o p e r t y . T h e b u i l d i n g
has an a p p r o x i m a t e area o f 110,000 f t 2 and was used as a p l a n t for wire g o o d s
m a n u f a c t u r i n g and me ta l p l a t i n g . A concre t e p a r k i n g l o t i s l o c a t e d east o f t h e
p l a n t b u i l d i n g a n d a l o n g H i g h w a y 3 6 N o r t h w i t h s i t e access f r o m t h e east ( R e f .
5, p . 5 1 ) .
A g r o u n d water w e l l i s l o c a t e d on the s u b j e c t p r o p e r t y a p p r o x i m a t e l y 70 f t west
o f t h e b u i l d i n g . T h i s w e l l i s r e p o r t e d l y c o m p l e t e d t o a d e p t h o f 1 5 0 f t b e l ow
g r o u n d s u r f a c e ( b g s ) ( R e f . 6 , p . 6 3 ) . T h e current c o n d i t i o n o f t h e w e l l a n d t h e
p u m p i s not known.
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T h r e e s u r f a c e i m p o u n d m e n t s a r e l o c a t e d w i t h i n a n a p p r o x i m a t e l y t w o acre
f e n c e d area n o r t h w e s t o f t h e f a c i l i t y p l a n t b u i l d i n g . T h e s e i m p o u n d m e n t s were
used a s heavy m e t a l f l o c c u l a t i o n a n d s e t t l i n g l a g o o n s f o r e f f l u e n t d i s c h a r g e d
f r o m t h e p l a n t . T h e i m p o u n d m e n t s were c e r t i f i e d a s c l o s e d i n 1984 a f t e r
s l u d g e a n d s i x i n c h e s o f s o i l were removed f r o m t h e l a g o o n s a n d d i s p o s e d ( R e f .
3, p. 3).
P r i o r t o t h e c l o s e o f t h e s u r f a c e i m p o u n d m e n t s , t hr e e u n l i n e d t r e n c h e s d i r e c t e d
e f f l u e n t waste water f r o m t h e west s i d e o f t h e p l a n t b u i l d i n g t o a s i n g l e canal
whi ch t h e n f l o w e d t o t h e thr e e s u r f a c e i m p o u n d m e n t s . T h e area e n c o m p a s s i n g
the t h r e e t r e n c h e s was l a t e r covered by an a d d i t i o n to the west s i d e o f the
f a c i l i t y b u i l d i n g ( R e f . 3 , p . 3 ) .
A n unnamed t r i b u t a r y o f L i t t l e S a n d y Cre ek o r i g i n a t e s f r o m west s i d e o f t h e
s u b j e c t p r o p e r t y . T h i s t r i b u t a r y i s a n i n t e r m i t t e n t s t r e a m / d r a i n a g e canal w h i c h
m e a n d e r s t o t h e n o r t h - n o r t h e a s t f o r a d i s t a n c e o f a p p r o x i m a t e l y 3,000 f e e t t o

. t h e j u n c t i o n w i t h L i t t l e S a n d y C r e e k . F i e l d i n v e s t i g a t i o n s c o n d u c t e d b y T N R C C
p e r s o n n e l r e v e a l e d t h a t t h e f a c i l i t y w a s d i s c h a r g i n g waste water f r o m t h e
l a g o o n s t o t h e i n t e r m i t t e n t s tream w i t h o u t a p e r m i t { R e f . 3 , p . 1 ) .

T h e P A , d a t e d J a n u a r y 2 6 , 1 983, a d d r e s s e s t h e a i r , g r o u n d w a t e r , a n d s u r f a c e water
e x p o s u r e p a t h w a y s o f concern. T h e S S I , d a t e d A u g u s t 1 9 9 6 , a d d r e s s e s t h e
g r o u n d w a t e r , s u r f a c e wat er , s o i l , a n d a i r e x p o s u r e p a t h w a y s . I n t h i s E S I , t h e
g r o u n d w a t e r a n d s o i l e x p o s u r e p a t h w a y s a r e b e i n g f u r t h e r a s s e s s ed t o b u i l d o n t h e S S I
R e p o r t . T h e s u r f a c e water p a t h w a y w a s a d e q u a t e l y a s s e s s ed i n t h e S S I R e p o r t .
D i s c u s s i o n o f g r o u n d w a t e r a n d s o i l p a t h w a y s a r e s u m m a r i z e d i n t h e f o l l o w i n g
s e c t i o n s .



W A S T E C O N T A I N M E N T / H A Z A R D O U S S U B S T A N C E I D E N T I F I C A T I O N
C h a r a c t e r i s t i c s
T h e i n f o r m a t i o n used t o i d e n t i f y t h e was t e c h a r a c t e r i s t i c s a t t h e O l d Brazo s F o r g e s i t e
w a s o b t a i n e d f r o m a review o f s t a t e a n d f e d e r a l r e c o r d s a n d a n a l y s i s o f a e r ia l
p h o t o g r a p h s . T h e s i t e w a s i d e n t i f i e d t o have m u l t i p l e was t e source areas, where
h a z a r d o u s s u b s t a n c e s h a d been d e p o s i t e d , s t o r e d , d i s p o s e d , o r p l a c e d , p l u s s o i l s t h a t
have become c o n t a m i n a t e d f r o m h a z a r d o u s s u b s t a n c e m i g r a t i o n . A record review
i d e n t i f i e d c a d m i u m , c h r o m i u m , c o p p e r , l e a d , n i c k e l , s i l v e r , a n d z i n c a s t h e p r i m a r y
p o t e n t i a l l y h a z a r d o u s s u b s t a n c e s o f concern l o c a t e d a t the s i t e {Ref . 3 , p . 2; and 7 ,
P - 1 7 } .
T h e O l d Brazos F o r g e f a c i l i t y m a n u f a c t u r e d wire s h e l v i n g p r o d u c t s w h i c h i n v o l v e d
s t e e l m a n u f a c t u r i n g a n d e l e c t r o p l a t i n g u t i l i z i n g m e t a l l i c s a l t s . F r o m 1 9 6 5 t o 1982
u n t r e a t e d c y a n i d e , c h r o m i u m , c o p p e r , z i n c , a n d n i c k e l b e a r i n g s l u d g e a n d waste water
f r o m e l e c t r o p l a t i n g o p e r a t i o n s were d i s c h a r g e d i n t o e a r t h e n t r e n c h e s whi ch c o l l e c t e d
a n d conveyed t h e was t e t o three u n l i n e d s u r f a c e i m p o u n d m e n t s . O v e r f l o w f r o m t h e
s u r f a c e i m p o u n d m e n t s w a s d i s c h a r g e d f r o m t h e s u r f a c e i m p o u n d m e n t s t h r o u g h
a n o t h e r ear th en t r e n c h i n t o t h e u n n a m e d t r i b u t a r y o f L i t t l e S a n d y Creek . A n a l y t i c a l
d a t a d o c u m e n t i n g th e r e l e a s e o f h a z a r d o u s s u b s t a n c e s a t th e Old Brazos F o r g e s i t e ha s
been g e n e r a t e d f r o m g r o u n d wa t er , s e d i m e n t , a n d so i l s a m p l e s c o l l e c t e d f r o m t h e
s u b j e c t f a c i l i t y and s u r r o u n d i n g v i c i n i t y (Ref . 7 , pp . 1 7 and 18; 8 , pp . 21 and 26; and
9 , p . 1 7 ) .
D u r i n g t h e 1 9 9 6 S S I , on- s i t e m o n i t o r w e l l s M H - 3 , 5 , a n d 1 2 i n d i c a t e d t h a t t h e g r o u n d
water b e n e a t h t h e f a c i l i t y c o n t a i n e d e l e v a t e d l e v e l s o f c h r o m i u m , m a n g a n e s e , a n d
n i c k e l a t m a x i m u m c o n c e n t r a t i o n s o f 42.3, 842, and 217 ^ g / l , r e s p e c t i v e l y (Ref . 9 ,
p p . 1 5 , 1 6 , a n d 1 7 ) . G r o u n d water s a m p l e s were a l s o c o l l e c t e d f r o m area r e s i d e n t i a l
d r i n k i n g water w e l l s l o c a t e d w i t h i n o n e h a l f m i l e o f t h e s i t e , d u r i n g t h e 1996 S S I .
R e s u l t s o f l a b o r a t o r y a n a l y s e s o f , w a t e r s a m p l e s f r o m t h e d r i n k i n g water w e l l s s a m p l e d
i n d i c a t e d e l e v a t e d c o n c e n t r a t i o n s o f c h r o m i u m as h i g h a s 0 .1 22 m g / L a n d zinc a s h i g h
a s 0.838 m g / L i n t h e d r i n k i n g water a q u i f e r ( R e f . 8 , p p . 2 6 , a n d 3 6 ) .
T h e S S I R e p o r t d o c u m e n t e d s o i l p a t h w a y c o n t a m i n a t i o n . T h e r e s u l t s o f t h e a n a l y s i s
o f s o i l s a m p l e s i n d i c a t e d t h e r e l e a s e o f s i x i n o r g a n i c c o n s t i t u e n t s . L a b o r a t o r y a n a l y s i s
o f s o i l s a m p l e SO-04, c o l l e c t e d f r o m t h e area o f t h e f o r m e r waste water i n f l o w
t r e n c h e s u p s t r e a m o f t h e s u r f a c e i m p o u n d m e n t s , i n d i c a t e d a r e l e a s e o f c a d m i u m a n d
zinc ( R e f . 7 , p . 2 5 ) . R e l e a s e s o f c h r o m i u m a n d n i c k e l were i n d i c a t e d b y a n a l y s i s o f
s o i l s a m p l e SO-06 c o l l e c t e d f r o m t h e area o f t h e f o r m e r o u t f l o w t r e n c h e s d o w n s t r e a m
o f t h e s u r f a c e i m p o u n d m e n t s ( R e f . 7 , p . 2 6 ) . A n a l y s i s o f s o i l s a m p l e S O - 0 5 , c o l l e c t e d
f r o m t h e i o u t f a l l t o t h e unnamed t r i b u t a r y , i n d i c a t e d a r e l e a s e o f c h r o m i u m , n i c k e l , a n d
zinc ( R e f . 7 , p . 2 9 } . S o i l s a m p l e S O - 0 7 , c o l l e c t e d a p p r o x i m a t e l y 2 0 f e e t east o f t h e
n o r t h e a s t corner o f t h e s u r f a c e i m p o u n d m e n t s t o d o c u m e n t observed c o n t a m i n a t i o n ,
i n d i c a t e d r e l e a s e s o f c a d m i u m , c h r o m i u m , l e a d , n i c k e l , a n d z inc ( R e f . 7 , p . 1 7 ) .
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T h e s p e c i f i c areas o f i n t e r e s t where h a z a r d o u s s u b s t a n c e s were e i t h e r u s ed , s t o r e d ,
o r s p i l l e d a t t h e O l d Brazos F o r g e s i t e ( F i g . 3 ) i n c l u d e : { 1 } t h e f o r m e r s u r f a c e
i m p o u n d m e n t s , ( 2 ) t h e area s u r r o u n d i n g t h e thr e e e a r t h e n t r e n c h e s a n d t h e s i n g l e
t r e n c h f o r m e d d o w n s t r e a m o f t h e p r e v i o u s thr e e t r e n c h e s , ( 3 ) t h e o u t f a l l area where
d i s c h a r g e f r o m t h e s u r f a c e i m p o u n d m e n t s entered t h e i n t e r m i t t e n t t r i b u t a r y o f L i t t l e
S a n d y C r e e k , a n d ( 4 ) t h e u n n a m e d t r i b u t a r y f r o m t h e o u t f a l l t o t h e j u n c t i o n w i t h L i t t l e
S a n d y C r e e k . T h e q u a n t i t y o f p r o c e s s e f f l u e n t a n d heavy m e t a l s d i s c h a r g e d f r o m t h e
s u b j e c t s i te to the unnamed t r i b u t a r y and u n d e r l y i n g s o i l s and ground water cou ld not
b e e s t i m a t e d w i th t h e h i s t o r i c a l and a n a l y t i c a l i n f o r m a t i o n (Ref . 3; and 5 , pp . 1 - 6) .
Required I n f o r m a t i o n ( D a t a G a p s )

• F i e l d v e r i f y t h e s i t e f e a t u r e s a n d l o c a t i o n s a s d e p i c t e d i n F i g u r e 3 .
• F i e l d v e r i f y t h e l o c a t i o n s o f areas p r e v i o u s l y d o c u m e n t e d t o have c o n t a m i n a t e d

s o i l a s w e l l a s areas r e p o r t e d l y s u b j e c t e d t o r e m e d i a l a c t i o n . N o t e any areas
void o f v e g e t a t i o n a n d o b t a i n s o i l s a m p l e s t o c o n f i r m t h e r e l e a s e o f
c o n t a m i n a n t s .

• F i e l d v e r i f y p r e v i o u s o p e r a t i o n s a t t h e s i t e a n d a n y h a z a r d o u s s u b s t a n c e s r e l a t e d
t o t h e s e a c t i v i t i e s t h r o u g h o b s e r v a t i o n a n d i n t e r v i e w s w i t h s i t e p e r s o n n e l .

• O b t a i n b a c k g r o u n d s o i l s a m p l e s t o d e t e r m i n e t h e n a t u r a l l y o c c u r r i n g l e v e l s o f
c o n t a m i n a n t s f r o m u n a f f e c t e d areas a d j a c e n t t o t h e s i t e .

G R O U N D W A T E R P A T H W A Y A N D T A R G E T S
C h a r a c t e r i s t i c s
W a s h i n g t o n C o u n t y a n d t h e O l d Brazos F o r g e s i t e a r e l o c a t e d i n t h e G u l f C o a s t a l P l a i n
o f S o u t h e a s t T e x a s . T h e s t r a t i g r a p h i c u n i t s w h i c h c o m p r i s e t h e a q u i f e r s o f W a s h i n g t o n
C o u n t y range in age f r o m Eocene to H o l o c e n e . T h e s e h y d r o l o g i c un i t s , f r o m o l d e s t t o
y o u n g e s t , a r e i d e n t i f i e d a s t h e J a c k s o n G r o u p o f Eocene age , C a t a h o u l a S a n d s t o n e ,
J a s p e r a q u i f e r , a n d B u r k e v i l l e a q u i c l u d e o f M i o c e n e A g e . C o l l e c t i v e l y , th e s e u n i t s a r e
e s t i m a t e d t o a t t a i n a t h i c k n e s s o f a p p r o x i m a t e l y 6,000 f t , a n d c o n s i s t p r i m a r i l y o f
i n t e r b e d d e d sand a n d c l a y w i t h l e s s e r a m o u n t s o f l i m e s t o n e , l i g n i t e , g r a v e l , g y p s u m ,
a n d v o l c a n i c ash. R e g i o n a l l y , t h e s e s t r a t i g r a p h i c u n i t s d i p t oward t h e G u l f o f M e x i c o
at an a n g l e g r e a t e r t h a n t h a t o f the l a n d s u r f a c e , and t h e y t end to t h i c k e n and occur
p r o g r e s s i v e l y d e e p e r b a s i n w a r d ( R e f . 1 0 , p p . 3 - 7 ) .
S u r f a c e o u t c r o p s a l o n g t h e T e x a s c o a s t a l p l a i n g e n e r a l l y p a r a l l e l t h e coast. T h e
O a k v i l l e S a n d s t o n e a n d t h e F l e m i n g F o r m a t i o n a r e t h e m a j o r s u r f a c e o u t c r o p s c o v e r i n g
most o f W a s h i n g t o n C o u n t y . T h e O l d Brazos F o r g e s i t e r e p o r t e d l y l i e s o n t h e o u t c r o p
o f t h e u p p e r s e c t i o n o f t h e O a k v i l l e S a n d s t o n e wh i ch c o n t a i n s t h e h y d r o l o g i c u n i t s o f



t h e J a s p e r a q u i f e r i n t h e l o w e r p o r t i o n s o f t h e O a k v i l l e a n d t h e o v e r l y i n g B u r k e v i l l e
a q u i c l u d e i n t h e u p p e r p o r t i o n o f t h e O a k v i l l e a n d l o w e r p o r t i o n o f t h e F l e m i n g
F o r m a t i o n . T h e l ower p o r t i o n o f t h e F l e m i n g F o r m a t i o n i s c o m p r i s e d m a i n l y o f
a l t e r n a t i n g b ed s o f sand and c l a y and i n c l u d e s m a s s i v e b ed s o f g r a y t o brown sand
i n t e r b e d d e d with gray c lay s i l t a n d sand. T h e u p p e r p o r t i o n o f t h e F l e m i n g i s
p r e d o m i n a n t l y c o m p r i s e d o f mas s ive c l a y s w i t h some t h i n i n t e r b e d s o f sand ( R e f . 1 1 ,
p . 1 8 ) .
T h e m a j o r h y d r o l o g i c u n i t s i n t h e v i c i n i t y o f t h e O l d Brazos F o r g e s i t e i n c l u d e t h e
C a t a h o u l a S a n d s t o n e , J a s p e r a q u i f e r , a n d t h e B u r k e v i l l e a q u i c l u d e . T h e 3 0 0 t o 8 0 0
f e e t t h i c k C a t a h o u l a S a n d s t o n e occurs a p p r o x i m a t e l y 400 f e e t bgs in the v i c i n i t y o f
t h e s u b j e c t s i t e a n d i s r e p o r t e d t o y i e l d s m a l l t o m o d e r a t e a m o u n t s o f f r e s h water.
T h e J a s p e r a q u i f e r occurs w i t h i n t h e O a k v i l l e S a n d s t o n e f r o m a p p r o x i m a t e l y 1 5 0 f e e t
b e l o w the g r o u n d s u r f a c e o f th e s i t e t o a d e p t h o f a p p r o x i m a t e l y 400 f e e t bg s t o th e
u n c o n f o r m a b l e c on tac t w i t h t h e C a t a h o u l a S a n d s t o n e . T h e B u r k e v i l l e a q u i c l u d e range s
in t h i c k n e s s f r o m 100 to 1 20 f e e t in the W a s h i n g t o n C o u n t y area and f u n c t i o n s as a
c o n f i n i n g uni t be tween t h e o v e r l y i n g E v a n g e l i n e A q u i f e r l o c a t e d f a r t h e r t o t h e
s o u t h e a s t a n d t h e J a s p e r a n d o t h e r a q u i f e r s b e l ow t h e B u r k e v i l l e . T h e J a s p e r a q u i f e r
i s r e p o r t e d t o p r o d u c e m o d e r a t e t o l a r g e a m o u n t s o f f r e s h water w h i l e t h e B u r k e v i l l e
p r o d u c e s s m a l l a m o u n t s o f f r e s h water { R e f . 6 , p . 1 7 ; a n d 1 0 , p . 3 9 ) .
T h e J a s p e r a q u i f e r i s t h e most h i g h l y d e v e l o p e d h y d r o l o g i c unit i n W a s h i n g t o n C o u n t y
w i t h s m a l l e r a m o u n t s p r o d u c e d f r o m t h e C a t a h o u l a S a n d s t o n e a n d t h e B u r k e v i l l e
a q u i c l u d e ( R e f . 6 , p . 1 7 ) . Based u p o n i n f o r m a t i o n o f p r i v a t e w e l l s w i t h i n a 4 - m i l e
r a d i u s o f t h e s i t e , d e p t h t o g r o u n d water r a n g e s f r o m a p p r o x i m a t e l y 20 t o 200 f e e t
bg s ( R e f . 6 ; and 10 , p . 1 9 ) .
T a r g e t s
T h e S S I R e p o r t d o c u m e n t e d g r o u n d w a t e r p a t h w a y c o n t a m i n a t i o n . T h e d r i n k i n g water
i n o r g a n i c a n a l y s i s i n d i c a t e r e l e a s e s o f h a z a r d o u s s u b s t a n c e s a t o n e d r i n k i n g water w e l l
w i t h i n a 0.25 m i l e r a d i u s o f t h e s i t e a n d f o u r d r i n k i n g water w e l l s l o c a t e d between
0.25 a n d 0 . 5 m i l e s f r o m t h e O l d Brazos F o r g e s i t e . S a m p l e G W - 0 4 a n d d u p l i c a t e
s a m p l e G W - 0 5 , c o l l e c t e d w i t h i n t h e 0.25! m i l e r a d i u s , i n d i c a t e d r e l e a s e s o f c h r o m i u m
a n d z inc t o t h e g r o u n d water p a t h w a y ( R e ' f . 8 , p p . 2 1 a n d 2 6 ) . R e l e a s e s o f z inc t o t h e
ground water p a t h w a y were de t e c t ed w i t h i n the 0.25 to 0.5 m i l e rad iu s in s a m p l e s
G W - 0 7 , G W - 0 9 , G W - 1 2 , a n d G W - 1 3 { R e f . 8 , p p . 3 6 , 4 6 , 6 1 , a n d 6 6 ) .' i
T h e nearest p o t e n t i a l g r o u n d w a t e r t a r g e t i d e n t i f i e d d u r i n g t h e S S I w a s a d r i n k i n g water
w e l l r e p o r t e d l y owned b y S a l l y B l u m { S t a t e W e l l N o . 5 9 - 5 3 - 6 Z ) . T h i s w e l l i s l o c a t e d
w i t h i n t h e 0.25 m i l e r a d i u s o f t h e s i t e ( R e f . 5 , p . B ) . T h e e s t i m a t e d d e p t h o f t h i s w e l l
is 90 f e e t bgs and it is screened be tween the i n t e r v a l of 70 - 90 f e e t bgs. T h i s w e l l
is used as a d r i n k i n g water source and has been shown to be i m p a c t e d w i t h e l e v a t e d
l e v e l s o f c h r o m i u m { R e f . 5 , p . 34; and 8 , pp . 21 and 2 6 ) . The owners o f t h i s w e l l ar e
c u r r e n t l y u s i n g b o t t l e d water a s t h e i r d r i n k i n g water source ( R e f . 5 , p . 2 ; a n d 1 2 } .
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An on-site ground water wel l i s l o c a t e d a p p r o x i m a t e l y 70 f e e t east of the p l a n t
b u i l d i n g . T h i s w e l l i s r e p o r t e d l y c o m p l e t e d t o a d e p t h o f 2 9 2 f e e t b g s a n d w a s used
t o s u p p l y water f o r i n d u s t r i a l u s e a t t h e s i t e ( R e f . 6 , p . 6 3 ; a n d 1 3 ) . T w o a d d i t i o n a l
water w e l l s , o n e l o c a t e d near t h e n o r t h e a s t corner o f t h e p l a n t b u i l d i n g a n d t h e o t h e r
l o c a t e d near th e s o u t h e a s t corner o f t h e b u i l d i n g , ar e b e l i e v e d t o have been i n s t a l l e d
a t t h e s i t e . I n f o r m a t i o n r e g a r d i n g w e l l c o m p l e t i o n d e t a i l s a n d u s e o f p r o d u c e d water
f r o m t h e s e t w o a d d i t i o n a l o n - s i t e w e l l s i s c u r r e n t l y unknown ( R e f . 1 3 ) .
N o w e l l h e a d p r o t e c t i o n areas e x i s t w i t h i n a 4 - m i l e r a d i u s o f t h e s i t e ( R e f . 1 4 ) .
The nearest r e s i d e n c e i s l o c a t e d a p p r o x i m a t e l y 200 f e e t west o f t h e s i t e across t h e
unnamed t r i b u t a r y . A n i n s p e c t i o n o f t h e s u b j e c t f a c i l i t y b y T N R C C p e r s o n n e l i d e n t i f i e d
th e water w e l l t o b e owned by P a t r i c k Z i e n t e k , t h e w e l l c o m p l e t i o n d e t a i l s ar e
c u r r e n t l y u n k n o w n f o r t h i s w e l l .
T h e C i t y o f Brenham s u p p l i e s i t ' s r e s i d e n t s w i t h p o t a b l e water o b t a i n e d f r o m L a k e
S o m e r v i l l e o n t h e Brazos River . E m e r g e n c y water s u p p l y i s f r o m a C i t y o f Brenham
water w e l l l o c a t e d i n Brenham ( R e f . 1 5 ) .
P u b l i c s u p p l y , i r r i g a t i o n , i n d u s t r i a l , a n d d o m e s t i c water w e l l s have been i d e n t i f i e d
w i t h i n a 4 - m i l e r a d i u s o f t h e s i t e u s i n g S t a t e o f T e x a s water w e l l l o g s , T N R C C P u b l i c
W a t e r S u p p l y m a p s , a n d T N R C C i n s p e c t i o n r e p o r t s o f t h e O l d Brazos F o r g e f a c i l i t y .
T h e g r o u n d water t a r g e t p o p u l a t i o n s f o r d o m e s t i c w e l l s were c a l c u l a t e d a s s u m i n g 2 . 2
p e r s o n s p e r h o u s e h o l d f o r W a s h i n g t o n C o u n t y . T h e t a r g e t p o p u l a t i o n w a s d e t e r m i n e d
b y d i v i d i n g p o p u l a t i o n o f W a s h i n g t o n C o u n t y ( 2 6 , 1 5 4 p e r s o n s ) b y t h e number o f
h o u s e h o l d s { 1 1 , 6 6 4 ) ( R e f . 1 6 ) . P o p u l a t i o n s f o r p u b l i c s u p p l y w e l l s were de t ermined
b y t h e l i s t e d p o p u l a t i o n served t o t a l s f r o m a d a t a b a s e o f T N R C C p u b l i c s u p p l y w e l l
i n f o r m a t i o n . Based u p o n t h i s i n f o r m a t i o n , t h e f o l l o w i n g p o p u l a t i o n s were d e f i n e d :

• W i t h i n 0 - 0.25 m i l e s o f the s i t e , one d o m e s t i c w e l l , one i n d u s t r i a l , and two
unknown u s e w e l l s were i d e n t i f i e d . D r i n k i n g water f r o m the s e w e l l s i s s u p p l i e d
t o a p p r o x i m a t e l y t w o p e o p l e .

• Between 0.25 - 0.50 m i l e s of the s i t e , t h er e are nine d o m e s t i c w e l l s . D r i n k i n g
water f r o m th e s e w e l l s i s s u p p l i e d t o a p p r o x i m a t e l y 2 0 p e o p l e .

• Between 0.50 - 1 m i l e o f the s i t e , t h e r e are ten d o m e s t i c w e l l s , one p u b l i c
s u p p l y , a n d o n e i r r i g a t i o n w e l l . D r i n k i n g water f r o m th e s e w e l l s i s s u p p l i e d t o
a p p r o x i m a t e l y 6 7 p e o p l e .

• T h e r e a r e 1 0 5 d o m e s t i c , f o u r p u b l i c s u p p l y w e l l a n d t w o w e l l s d e s i g n a t e d a s
o th e r in th e 1 - 2 m i l e r a d i u s f r o m th e s i t e . D r i n k i n g water f r o m th e s e w e l l s i s
s u p p l i e d t o a p p r o x i m a t e l y 2 5 6 p e o p l e .
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t• T h e r e a r e 8 4 d o m e s t i c w e l l s , nine p u b l i c s u p p l y w e l l s , t w o i n d u s t r i a l w e l l s , a n d
two w e l l s d e s i g n a t e d as other in the 2 - 3 m i l e r a d i u s f r o m the site. D r i n k i n g
wat er f r o m t h e s e w e l l s i s s u p p l i e d t o a p p r o x i m a t e l y 12,082 p e o p l e .

• T h e r e a r e 2 6 6 d o m e s t i c w e l l s , three p u b l i c s u p p l y w e l l s , o n e i n d u s t r i a l w e l l s ,
one i r r i g a t i o n w e l l s and nine w e l l s d e s i g n a t e d a s o t h e r w i t h i n the 3 - 4 m i l e
r a d i u s f r o m t h e s i t e . D r i n k i n g water f r o m t h e s e w e l l s i s s u p p l i e d t o
a p p r o x i m a t e l y 7 3 0 p e o p l e .

Required I n f o r m a t i o n ( D a t a G a p s )
• F i e l d v e r i f i c a t i o n o f e x i s t i n g w e l l l o c a t i o n s w i t h i n 1 m i l e o f t h e s i t e . V e r i f y b y

i n s p e c t i o n , p h o t o g r a p h s , a n d p e r s o n n e l i n t e r v i e w s w h e t h e r t h e w e l l s a r e i n u s e
a n d t h e number o f p e o p l e s erved. O b t a i n a d d r e s s e s , water l e v e l m e a s u r e m e n t s ,
w e l l c o n s t r u c t i o n d e t a i l s , w e l l d e v e l o p m e n t p r o c e d u r e s , water q u a l i t y test
r e s u l t s , a n d a q u i f e r p u m p i n g d a t a f r o m t h e w e l l owners, i f a v a i l a b l e .

• S a m p l e d a t a f r o m t h e neare s t d r i n k i n g water w e l l s w h i c h m a y b e p r e s e n t w i t h i n
0 .5-mi l e s o f t h e s i t e t o d e t e r m i n e whe ther c o n t a m i n a n t s f r o m th e s i t e have
m i g r a t e d t o t h e s h a l l o w d r i n k i n g water a q u i f e r ( s ) .

• S a m p l e d a t a f r o m t h e nearest p u b l i c d r i n k i n g water w e l l l o c a t e d w i t h i n a 1 - m i l e
r a d i u s o f t h e s i t e t o d e t e r m i n e w h e t h e r c o n t a m i n a n t s f r o m t h e s i t e have
m i g r a t e d t o t h e p u b l i c d r i n k i n g water a q u i f e r ( s ) .

• V e r i f y t h e l o c a t i o n a n d s t a t u s o f known a n d r e p o r t e d on- s i t e water w e l l s .

S U R F A C E W A T E R P A T H W A Y A N D T A R G E T Si
T h e s u r f a c e water p a t h w a y i s a p a t h w a y o f concern. S i n c e t h e s u r f a c e water
p a t h w a y w a s a d e q u a t e l y a s s e s s ed i n t h e S S I R e p o r t , f u r t h e r s a m p l i n g w i l l n o t b e
r equ ir ed f o r t h e E S I R e p o r t .

S O I L E X P O S U R E P A T H W A Y A N D T A R G E T S
C h a r a c t e r i s t i c s
P u b l i c access t o t h e O l d Brazos F o r g e s i t e i s r e s t r i c t e d b y means o f f e n c i n g a l o n g t h e
we s t , s o u t h , a n d n o r t h e r n p r o p e r t y b o u n d a r i e s . T h e access t o t h e ea s t ern b o u n d a r y
o f t h e O l d Brazos F o r g e s i t e i s r e s t r i c t e d b y t h e p l a n t b u i l d i n g ( F i g . 3 ) .
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The Old Brazos F o r g e s i t e i s l o c a t e d in a g e n e r a l l y l ev e l area d e f i n e d by two d i f f e r e n t
s o i l s t y p e s : t h e B l e i b l e r v i l l e c l a y a n d t h e C a r b e n g l e c l a y l o a m . T h e B l e i b l e r v i l l e c l a y i s
a m o d e r a t e l y w e l l d r a i n e d , d a r k g r a y c l a y w i t h a h i g h o r g a n i c m a t t e r c o n t e n t . T h i s s o i l
i s very s l o w l y p e r m e a b l e ( l e s s t h a n 0.06 i n c h e s p e r hour ( i n / h r ) ) , w i t h m e d i u m s u r f a c e
r u n o f f ( R e f . 1 7 ) . T h e C a r b e n g l e c l a y l o a m i s a w e l l d r a i n e d d a r k g r a y c l a y l o a m w i t h
m e d i u m o r g a n i c m a t t e r c o n t e n t . R u n o f f f r o m t h i s s o i l i s m e d i u m w i t h m o d e r a t e
p e r m e a b i l i t y ( R e f . 1 7 ) .
The s i t e i s l o c a t e d in an u n d e v e l o p e d area a p p r o x i m a t e l y 0 .3 m i l e s n o r t h w e s t o f th e
B r e n h a m c i t y l i m i t s . Review o f a e r i a l p h o t o g r a p h y o f t h e area s u r r o u n d i n g t h e O l d
Brazos F o r g e s i t e i n d i c a t e d s c a t t e r e d r e s i d e n c e s o n l a r g e l y u n d e v e l o p e d / v a c a n t l a n d .
L a n d u s e s o u t h , we s t , and n o r t h o f th e s i t e i s c u r r e n t l y unknown. A d j a c e n t t o th e
east s ide of the s i te i s S t a t e H i g h w a y 36, across which i s v a c a n t / u n d e v e l o p e d l a n d of
u n k n o w n u s e ( R e f . 5 , p . 42).
P o t e n t i a l s ource s f o r o f f - s i t e r u n o f f a p p l i c a b l e t o t h e s o i l e x p o s u r e p a t h w a y i n c l u d e t h e
c l o s e d s u r f a c e i m p o u n d m e n t s a n d t h e areas s u r r o u n d i n g t h e f o r m e r ear th en t r e n c h e s .
R u n o f f f r o m t h e s e source s w o u l d tend t o f l o w t oward t h e nor thwe s t t o t h e unnamed
t r i b u t a r y a n d t h e n n o r t h e a s t w a r d v i a t h e t r i b u t a r y channe l { R e f . 3 , p . 1 ) .
T a r g e t s
T h e r e are no s c h o o l s , day care c e n t e r s , p a r k s , or o th er e s t a b l i s h e d r e c r e a t i o n a l areas
w i t h i n 2 0 0 f e e t o f t h e s i t e . T h e nearest o c c u p i e d r e s i d e n c e i s l o c a t e d a p p r o x i m a t e l y
200 f e e t n o r t h w e s t o f th e s i t e across the u n n a m e d t r i b u t a r y ( R e f . 1 2). T h e r e are no
known on- s i t e r e s i d e n t s or worker s as the s i t e i s r e p o r t e d to be vacant { R e f . 5, p. 1).
I t i s n o t known i f t h e r e a r e a n y t h r e a t e n e d o f e n d a n g e r e d s p e c i e s w i t h i n a 4 m i l e
r a d i u s o f t h e s i t e .
Required I n f o r m a t i o n ( D a t a G a p s )

• F i e l d v e r i f i c a t i o n o f d r a i n a g e p a t t e r n s a n d s o i l e x p o s u r e p a t h w a y s s u r r o u n d i n g
t h e s i t e .

• V e r i f i c a t i o n o f th e d i s t a n c e t o th e neare s t r e s i d e n c e and number o f o c c u p a n t s .
• F i e l d v e r i f i c a t i o n t h a t t h e r e a r e n o a d d i t i o n a l s e n s i t i v e e n v i r o n m e n t s o r

endanger ed s p e c i e s w i t h i n a 4-mile r a d i u s o f the site. E s t a b l i s h the l o c a t i o n o f
t h e i d e n t i f i e d s e n s i t i v e e n v i r o n m e n t s t h r o u g h c o r r e s p o n d e n c e o r f i e l d
v e r i f i c a t i o n .

13



A I R P A T H W A Y A N D T A R G E T S
T h e a i r p a t h w a y i s n o t a p a t h w a y o f concern. T h e a i r p a t h w a y w a s a d e q u a t e l y
a d d r e s s e d i n t h e S S I R e p o r t a n d w i l l n o t r equire f u r t h e r a s s e s sment f o r t h e E S I R e p o r t .
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S E C T I O N 3
S I T E N O N S A M P L I N G D A T A C O L L E C T I O N A N D F I E L D W O R K

T h e T e x a s N a t u r a l Resourc e C o n s e r v a t i o n C o m m i s s i o n ( T N R C C ) w i l l p e r f o r m t h e
a c t i v i t i e s d e s c r i b e d i n t h i s s e c t i on t o p r o v i d e s i t e b a c k g r o u n d i n f o r m a t i o n a n d a n a l y t i c a l
d a t a t h a t c an b e used by t h e EPA to e v a l u a t e t h e s i t e u s i n g t h e H a z a r d R a n k i n g
S y s t e m ( M R S ) . T h i s i n f o r m a t i o n w i l l b e p r e s e n t e d i n a d o c u m e n t a t i o n r e p o r t t h a t
i n c l u d e s g r o u n d w a t e r , s o i l , a n d s e d i m e n t s a m p l i n g a s d i s c u s s e d b e l ow.
A l l f i e l d work w i l l b e c o n d u c t e d i n a c c o r d a n c e w i t h t h e h e a l t h a n d s a f e t y p l a n ( H S P )
a n d t h e T N R C C - a p p r o v e d P A / S I q u a l i t y a s s u r a n c e p r o j e c t p l a n { Q A P P ) . T h e H S P i s i n
A p p e n d i x A . T h e H S P a n d t h e P A / S I Q A P P p l a n s w i l l b e reviewed b y a l l p e r s o n n e l
u p o n a r r i v a l a t the s i t e .
P E R S O N N E L R E Q U I R E M E N T S A N D R E S P O N S I B I L I T I E S
T h e T N R C C C e n t r a l O f f i c e T e c h n i c a l D i r e c t o r f o r t h i s E x p a n d e d S i t e I n s p e c t i o n ( E S I )
i s M r . W e s l e y N e w b e r r y a n d t h e T N R C C P r o g r a m M a n a g e r i s M r . A l l a n S e i l s . T h e
T N R C C S i t e I n v e s t i g a t i o n M a n a g e r i s M r . G a r y H a z e l w o o d a n d t h e T N R C C A s s i s t a n t
S i t e I n v e s t i g a t i o n M a n a g e r i s M e l i s s a C o r d e l ! . O t h e r team members w i l l b e i d e n t i f i e d
p r i o r t o t h e s a m p l i n g event. T h e T N R C C ' s C e n t r a l O f f i c e m a i l i n g a d d r e s s i s
R e m e d i a t i o n D i v i s i o n , S i t e A s s e s s m e n t a n d M a n a g e m e n t S e c t i o n , P.O. B o x 13087,
A u s t i n , T e x a s 7 8 7 1 1 - 3 0 8 7 , { t e l e p h o n e n o . ( 5 1 2 ) 2 3 9 - 2 5 1 4 , F A X n o . ( 5 1 2 ) 239-
2 5 2 7 ) .
T h e T N R C C C e n t r a l O f f i c e P r o g r a m M a n a g e r a n d S i t e I n v e s t i g a t i o n M a n a g e r a r e
r e s p o n s i b l e f o r i d e n t i f y i n g , a s s i g n i n g , a n d o r g a n i z i n g t h e s t a f f t o execute t h e a c t i v i t i e s
r e q u i r e d t o c o m p l e t e t h e E S I . T h e S i t e I n v e s t i g a t i o n M a n a g e r i s r e s p o n s i b l e f o r
c o m p l e t i n g t h e a c t i v i t i e s d e s c r i b e d i n t h i s p l a n a n d a d h e r i n g t o t h e s a m p l i n g a c t i v i t i e s
a n d r e p o r t s c h e d u l e . T h e p l a n n e d f i e l d s c h e d u l e f o r a c t i v i t i e s a t t h e O l d Brazos F o r g e
s i t e i s p r e s e n t e d in T a b l e 1 .
T h e T N R C C T e c h n i c a l D i r e c t o r a n d P r o g r a m M a n a g e r w i l l review a l l m a j o r r e p o r t s a n d
p r o v i d e t e c h n i c a l a n d a d m i n i s t r a t i v e s u p p o r t t o t h e S i t e I n v e s t i g a t i o n M a n a g e r . T h e
T N R C C T e c h n i c a l D i r e c t o r w i l l review t h e work p l a n a n d f i n a l r e p o r t a n d w i l l a p p r o v e
t h e f i n a l v er s i on s . I n a d d i t i o n , t h e T N R C C T e c h n i c a l D i r e c t o r a n d P r o g r a m M a n a g e r
w i l l p r o v i d e o v e r s i g h t f o r t h e f i e l d a c t i v i t i e s d u r i n g t h e i n v e s t i g a t i o n . T h e E P A R e g i o n
V I S i t e A s s e s s m e n t M a n a g e r ( S A M ) i s r e s p o n s i b l e f o r a p p r o v i n g t h e s a m p l i n g a c t i v i t i e s
work p l a n a n d r e v i e w i n g t h e f i n a l r e p o r t .
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C O M M U N I T Y R E L A T I O N S
P r i o r t o t h e s tar t o f a n y work a t t h e s i t e , T N R C C w i l l i n f o r m t h e a p p r o p r i a t e
W a s h i n g t o n C o u n t y a n d / o r C i t y o f Brenham a u t h o r i t i e s o f t h e i n t e n d e d s i t e v i s i t .
I n d i v i d u a l r e s i d e n t s a n d b u s i n e s s e s i n t h e i m m e d i a t e area w i l l b e c o n t a c t e d b y l e t t e r
f r o m t h e T N R C C o r d u r i n g t h e o f f - s i t e r e c o n n a i s s a n c e v i s i t . R e q u e s t s f o r s i t e - s p e c i f i c
i n f o r m a t i o n w i l l b e made d u r i n g t h e i n t e r v i e w p r o c e s s o r i d e n t i f i e d i n t h e l e t t e r f r o m
t h e T N R C C . T N R C C w i l l make n o o t h e r f o r m a l n o t i f i c a t i o n s o f t h e E S I s a m p l i n g
event s . S a m p l e r e s u l t s w i l l b e sent t o each p r o p e r t y owner, f o r t h e i r p r o p e r t y o n l y ,
u p o n c o m p l e t i o n o f t h e d a t a q u a l i t y a s surance p r o c e s s . A n y r eque s t s f o r i n f o r m a t i o n
b e f o r e o r a f t e r t h e p l a n n e d s i t e i n s p e c t i o n w h i c h t h e T N R C C receives f r o m t h e above
w i l l b e r e f e r r e d t h r o u g h t h e P A / S I P r o g r a m M a n a g e r f o r a n a p p r o p r i a t e r e s p o n s e . A n y
r e q u e s t s f o r i n f o r m a t i o n b y t h e news m e d i a o r p a r t i e s n o t a s s o c i a t e d w i t h t h e s i t e w i l l
b e d i r e c t e d t h r o u g h t h e T N R C C T e c h n i c a l D i r e c t o r o r h i s d e s i g n e e t o t h e T N R C C
C e n t r a l O f f i c e M e d i a R e l a t i o n s O f f i c e , P.O. B o x 1 3087, A u s t i n , T X 7 8 7 1 1 , t e l e p h o n e
( 5 1 2 ) 239-5000.
T h e T N R C C P r o g r a m M a n a g e r w i l l p r o v i d e each member o f t h e T N R C C i n s p e c t i o n
team a n d t h e S i t e I n v e s t i g a t i o n M a n a g e r w i t h l e t t e r s o f i n t r o d u c t i o n s t a t i n g t h e
p u r p o s e o f t h e i n v e s t i g a t i o n a n d a u t h o r i z a t i o n t o c o n d u c t a p p r o p r i a t e f i e l d a c t i v i t i e s .
T h e T N R C C w i l l send n o t i f i c a t i o n l e t t e r s t o t h e a p p r o p r i a t e s i t e r e p r e s e n t a t i v e s
i n f o r m i n g t h em o f t h e i m p e n d i n g s a m p l i n g a c t i v i t i e s a n d r e q u e s t i n g access
a u t h o r i z a t i o n f o r T N R C C i n s p e c t o r s t o t h e s i t e . T N R C C w i l l s e t u p t h e s i t e v i s i t o n l y
a f t e r r e c e i v i n g w r i t t e n o r verbal access a u t h o r i z a t i o n f r o m t h e p r o p e r t y owner o r t h e i r
r e p r e s e n t a t i v e s .
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T i m e

T a b l e 1 . O l d Brazos F o r g e
F i e l d S c h e d u l e

A c t i v i t y
Day 1

1300 A r r i v e a t t h e s i t e . Review h e a l t h a n d s a f e t y p l a n . C o n d u c t i n i t i a l
s a f e t y m e e t i n g . C o n d u c t o r i e n t a t i o n { a s r e q u i r e d ) f o r p r o p e r t y
o w n e r ( s ) . V e r i f y s i t e s p e c i f i c d a t a . E s t a b l i s h s t a g i n g area.

1400 Purge on-s i t e moni t or w e l l s to be s a m p l e d .
B e g i n o f f - s i t e r e c o n n a i s s a n c e . L o c a t e o f f - s i t e w e l l s , i n t e r v i e w owners
a n d v e r i f y number o f users. M o d i f y o f f - s i t e s a m p l i n g p l a n ( i f r e q u i r e d ) .
Record i n t e r v i e w i n f o r m a t i o n i n f i e l d l o g b o o k .

1630 B e g i n on- s i t e r e c o n n a i s s a n c e . Review a n d m o d i f y on-s i t e s a m p l i n g
p l a n . P r e p a r e s h i p p i n g a n d s a m p l i n g l a b e l s . P r e p a r e f i e l d l o g b o o k .

1830 End of day.
Day 2

0700 A r r i v e a t t h e s i t e . Review h e a l t h a n d s a f e t y p l a n . C o n d u c t d a i l y
s a f e t y m e e t i n g . Review s a m p l i n g s t r a t e g y a n d p r e p a r e e q u i p m e n t .

0800 B e g i n s a m p l i n g o f on- s i t e m o n i t o r w e l l s . Record a p p l i c a b l e w e l l d a t a i n
l o g b o o k , d o c u m e n t s a m p l i n g l o c a t i o n s w i th p h o t o g r a p h s , a n d c o l l e c t
s a m p l e s .

1200 L u n c h break.
1300 C o m p l e t e s a m p l i n g o f on-s i t e m o n i t o r w e l l s . B e g i n d r i n k i n g water w e l l

s a m p l i n g .
1600 C o m p l e t e p a c k a g i n g a n d C L P l a b d o c u m e n t a t i o n . Pack s a m p l e s f o r

o v e r n i g h t s h i p m e n t .
1800 D e l i v e r s a m p l e s f o r s h i p p i n g ,
1830 End of d a y .

Day 3
0700 A r r i v e a t t h e s i t e . Review h e a l t h a n d s a f e t y p l a n . C o n d u c t d a i l y

s a f e t y m e e t i n g . Review s a m p l i n g s t r a t e g y a n d p r e p a r e e q u i p m e n t .
0730 C o n t i n u e d r i n k i n g water s a m p l i n g . Record a p p l i c a b l e s a m p l i n g d a t a i n

l o g b o o k , d o c u m e n t s a m p l i n g l o c a t i o n s w i t h p h o t o g r a p h s a n d G P S
r e a d i n g s .

1200 L u n c h break.
1300 C o n t i n u e d r i n k i n g water s a m p l i n g .
1600 C o n d u c t p a c k a g i n g a n d C L P l a b d o c u m e n t a t i o n . P a c k s a m p l e s f o r

o v e r n i g h t s h i p m e n t .
1800 D e l i v e r s a m p l e s f o r s h i p p i n g .
1830 End of d a y .

IIIII
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Day 4
0700 A r r i v e a t t h e s i t e . Review h e a l t h a n d s a f e t y p l a n . C o n d u c t d a i l y s a f e t y

m e e t i n g . Review s a m p l i n g s t r a t e g y a n d p r e p a r e e q u i p m e n t .
0730 C o n t i n u e d r i n k i n g wa t er s a m p l i n g . Record a p p l i c a b l e s a m p l i n g d a t a i n

l o g b o o k , d o c u m e n t s a m p l i n g l o c a t i o n s w i t h p h o t o g r a p h s a n d G P S
r e a d i n g s .

1200 L u n c h break.
1300 C o n t i n u e d r i n k i n g water s a m p l i n g .
1600 C o m p l e t e d r i n k i n g w a t e r s a m p l i n g , p a c k a g i n g a n d C L P t a b

d o c u m e n t a t i o n . P a c k s a m p l e s f o r o v e r n i g h t s h i p m e n t .
1800 D e l i v e r s a m p l e s f o r s h i p p i n g .
1830 End of d a y .

Day 5
0700 A r r i v e a t t h e s i t e . Review h e a l t h a n d s a f e t y p l a n . C o n d u c t d a i l y s a f e t y

m e e t i n g . Review s a m p l i n g s t r a t e g y a n d p r e p a r e e q u i p m e n t .
0730 B e g i n s o i l s a m p l i n g . Record a p p l i c a b l e s a m p l i n g d a t a i n l o g b o o k ,

d o c u m e n t s a m p l i n g l o c a t i o n s w i t h p h o t o g r a p h s a n d G P S r e a d i n g s .
1100 C o m p l e t e s o i l s a m p l i n g .
1200 L u n c h break.
1300 P a c k a g i n g a n d C L P l a b d o c u m e n t a t i o n . P a c k s a m p l e s f o r o v e r n i g h t

s h i p m e n t .
1 6 0 0 D e l i v e r s a m p l e s f o r s h i p p i n g .
1630 T r a v e l back t o T N R C C o f f i c e
1830 End of d a y .
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W O R K P L A N A C T I V I T I E S
T a s k 1 : N o n s a m p l i n g a n d S a m p l i n g A c t i v i t i e s a n d R a t i o n a l e
T h e f i e l d team w i l l f i r s t meet w i t h p r o p e r t y owner r e p r e s e n t a t i v e s ( i f s p e c i f i c a l l y
r e q u e s t e d ) a n d a p p r o p r i a t e C i t y a n d C o u n t y a u t h o r i t i e s a t t h e s i t e . T h e p u r p o s e o f t h e
m e e t i n g w i l l b e t o c o n d u c t a n i n i t i a l s a f e t y b r i e f i n g a n d review t h e i n t e n d e d s a m p l i n g
work s c h e d u l e . I n f o r m a t i o n c o n c e r n i n g p a s t a n d current s i t e c o n d i t i o n s o u t l i n e d i n t h e
P A , S S I , a n d E S I work p l a n w i l l b e d i s c u s s e d a n d v e r i f i e d . T h e S i t e I n v e s t i g a t i o n
M a n a g e r w i l l record s i g n i f i c a n t c o m m e n t s i n t h e f i e l d l o g b o o k p e r t a i n i n g t o s i t e h i s t o r y
a n d c u r r e n t / p a s t o p e r a t i o n s .
A f t e r t h e i n i t i a l m e e t i n g , a n o f f - s i t e r e c o n n a i s s a n c e i n s p e c t i o n w i l l b e c o m p l e t e d b y
d e s i g n a t e d team members. I n f o r m a t i o n w i l l b e l o g g e d i n t h e f i e l d l o g b o o k t o i n c l u d e
names o f i n d i v i d u a l s i n t e r v i e w e d , p h y s i c a l / m a i l i n g a d d r e s s e s , d a t e a n d t i m e o f
i n t e r v i e w s , a n d o b s e r v a t i o n s n o t e d , I n f o r m a t i o n o u t l i n e d i n t h e S i t e R e c o n n a i s s a n c e
C h e c k l i s t ( A p p e n d i x B ) a p p l i c a b l e t o o f f - s i t e r e q u i r e m e n t s w i l l b e o b t a i n e d d u r i n g t h e
i n s p e c t i o n . T h e o f f - s i t e r e c o n n a i s s a n c e w i l l b e c o n d u c t e d a t l e v e l D p r o t e c t i o n .
T h e i n i t i a l o n - s i t e r e c o n n a i s s a n c e i n s p e c t i o n w i l l b e a c c o m p a n i e d b y t h e owner o r h i s
d e s i g n a t e d r e p r e s e n t a t i v e , i f a v a i l a b l e , t o a s s i s t i n i d e n t i f y i n g p o t e n t i a l s i t e h a z a r d s .
A p p r o p r i a t e s a f e t y e q u i p m e n t w i l l b e r equ ir ed b y each team member, wh i ch w i l l
i n c l u d e f i e l d r e s p i r a t o r y p r o t e c t i o n w i t h a c o m b i n a t i o n o r g a n i c / p e s t i c i d e v a p o r c a r t r i d g e
a n d a d u s t / m i s t f i l t e r s u i t a b l e f o r o r g a n i c was te s . P e r s o n a l p r o t e c t i v e e q u i p m e n t w i l l
i n i t i a l l y b e m o d i f i e d l e v e l D . I f i t c a n b e e s t a b l i s h e d tha t v o l a t i l e a n d s e m i v o l a t i l e
v a p o r s a r e s a f e l y b e l o w b a c k g r o u n d a n d a c t i o n l e v e l s , t h e on- s i t e r e c onna i s s anc e w i l l
c o n t i n u e a t m o d i f i e d l e v e l D.
Each was t e m a n a g e m e n t u n i t w i l l i n i t i a l l y b e a p p r o a c h e d u s i n g a p p r o p r i a t e a m b i e n t a i r
m o n i t o r i n g e q u i p m e n t , such a s a p h o t o i o n i z a t i o n d e t e c t o r ( P I D ) o r o r g a n i c v a p o r
a n a l y z e r ( O V A ) , t o d e t e c t a n d i d e n t i f y p o t e n t i a l v o l a t i l e o r g a n i c c o m p o u n d s . A n y
v i s u a l e v i d e n c e o f a r e l e a s e o f h a z a r d o u s s u b s t a n c e s w i l l b e no t ed to a s c e r t a i n
w h e t h e r a d d i t i o n a l p r o t e c t i v e e q u i p m e n t w i l l b e r e q u i r e d f o r t h e s a m p l i n g events. I n
g e n e r a l , s i t e s a f e t y r e q u i r e m e n t s w i l l b e a s s e s s ed i n t h e i n i t i a l s i t e r e c onna i s sanc e
i n s p e c t i o n , a n d s a f e en t ry a n d ex i t p o i n t s w i l l b e i d e n t i f i e d f o r each p r o p o s e d s a m p l i n g
event.
U p o n c o m p l e t i o n o f t h e s i t e r e c o n n a i s s a n c e a c t i v i t i e s , t h e f i e l d team w i l l a g a i n review
t h e s a m p l i n g p l a n . S a m p l e l o c a t i o n s w i l l b e a d j u s t e d a s ne c e s sary t o ensure t h a t t h e
s a m p l e s p r o v i d e s u f f i c i e n t d a t a t o p r o p e r l y e v a l u a t e t h e s i t e . P h o t o g r a p h s w i l l b e
t a k e n a s r equ ir ed to d o c u m e n t s i t e c o n d i t i o n s and s u p p o r t o b s e r v a t i o n s r e corded in the
f i e l d l o g b o o k . P h o t o g r a p h s w i l l r equire a t a m i n i m u m , t h e f o l l o w i n g i n f o r m a t i o n f o r
each p h o t o g r a p h :
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S i t e name
L o c a t i o n
N a m e o f p h o t o g r a p h e r
Date a n d t i m e o f p h o t o g r a p h
D e s c r i p t i o n o f s i t u a t i o n / s c e n e p h o t o g r a p h e d .
T y p e o f camera, f i l m , a n d l e n s s e t t i n g ( M u s t b e 5 0 m m ) .

T h e f o l l o w i n g s e c t i o n d e s c r i b e s t h e p r o p o s e d s a m p l i n g p l a n f o r t h e O l d Brazos F o r g e
s i t e . T h i s p l a n m a y b e m o d i f i e d a s a r e s u l t o f t h e o n - s i t e r e c o n n a i s s a n c e a n d / o r noted
s i t e access c o n s t r a i n t s . T h e s a m p l e s t o b e c o l l e c t e d a n d s a m p l e r a t i o n a l e a r e l i s t e d
i n T a b l e 2 . P r o p o s e d s a m p l e a n a l y s e s , c o n t a i n e r s , a n d p r e s e r v a t i o n r e q u i r e m e n t s f o r
th e g r o u n d w a t e r and s o i l s a m p l e s ar e shown in T a b l e s 3 and 4 , r e s p e c t i v e l y . S a m p l e
l o c a t i o n s w i l l b e c o n f i r m e d d u r i n g t h e s i t e r e c o n n a i s s a n c e i n s p e c t i o n a n d not ed i n t h e
f i e l d l o g b o o k . A f i e l d c o p y o f t h i s work p l a n w i l l b e a n n o t a t e d b y t h e S i t e I n v e s t i g a t i o n
M a n a g e r t o r e f l e c t a c t u a l s a m p l e l o c a t i o n s .
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T a b l e 2 . P r o p o s e d S a m p l e s t o b e C o l l e c t e d
S a m p l e
M a t r i x

S a m p l e
I D

S a m p l e
L o c a t i o n

R a t i o n a l e

G r o u n d
W a t e r
S a m p l e s

G W - 0 1

G W - 0 2

G W - 0 3

G W - 0 4

G W - 0 5

G W - 0 6

G W - 0 7

G W - 0 8

G W - 0 9

G W - 1 0

G W - 1 1

G W - 1 2

G W - 1 3

O f f - s i t e d r i n k i n g wa t er w e l l
a p p r o x i m a t e l y . 7 5 m i l e s
n o r t h w e s t o f s i t e

O b t a i n b a c k g r o u n d and
r e g i o n a l l y u p g r a d i e n t g r o u n d
water s a m p l e f o r a t t r i b u t i o n o f
c o n t a m i n a n t s to s i t e source

O f f - s i t e d r i n k i n g water we l l
a p p r o x i m a t e l y 1 . 5 m i l e s
s o u t h w e s t o f s i t e

O b t a i n b a c k g r o u n d and
r e g i o n a l l y u p g r a d i e n t ground
water s a m p l e f o r a t t r i b u t i o n o f
c o n t a m i n a n t s to s i t e source

O f f - s i t e d r i n k i n g water w e l l
a p p r o x i m a t e l y 1 m i l e n o r t h w e s t
o f s i t e

O b t a i n b a c k g r o u n d and
r e g i o n a l l y u p g r a d i e n t g r o u n d
water s a m p l e f o r a t t r i b u t i o n o f
c o n t a m i n a n t s t o s i t e source

O f f - s i t e d r i n k i n g wat er w e l l
l o c a t e d a t t h e S a l l y Blum
r e s i d e n c e : 1 7 2 9 B u r l e s o n S t r e e t

D e t e r m i n e th e e x t en t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
d o w n g r a d i e n t o f t h e s i t e

Q u a l i t y A s s u r a n c e / Q u a l i t y
C o n t r o l ( Q A / Q C )

D u p l i c a t e ground water s a m p l e
c o l l e c t e d at the same l o c a t i o n
as g r o u n d wat er s a m p l e G W - 0 4

O f f - s i t e d r i n k i n g water w e l l
l o c a t e d a t t h e J e r r y K r u e g e r
r e s i d e n c e : 1926 B u r l e s o n S t r e e t

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
down g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g water w e l l
l o c a t e d a t t h e W i l l i e B r i n k m e y e r
r e s i d e n c e : P.O. Box 298, across
B u r l e s o n S t r e e t f r o m J i m m y
H a h n r e s i d e n c e

D e t e r m i n e the ex t ent o f th e
g r o u n d w a t e r c o n t a m i n a t i o n
down g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g water w e l l
located at the B i l l y J a s i n s k i
r e s i d e n c e : 1408 B u r l e s o n S t r e e t

D e t e r m i n e the e x t en t o f the
groundwater contamination
down g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g w a t e r w e l l .
l o c a t e d a t t h e J i m m y H a h n
r e s i d e n c e : 1 6 5 1 B u r l e s o n S t r e e t

D e t e r m i n e th e e x t en t o f th e
g r o u n d w a t e r c o n t a m i n a t i o n
down g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g water w e l l
l o c a t e d a t t h e C l y d e G e i c k
residence: 1856 Burleson Str e e t

D e t e r m i n e th e e x t en t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
down gradient of the site

O f f - s i t e d r i n k i n g water w e l l
l o c a t e d a t the Robert S c h e e l
r e s i d e n c e : 1825 B u r l e s o n S t r e e t

D e t e r m i n e th e e x t e n t o f th e
g r o u n d w a t e r c o n t a m i n a t i o n
down g r a d i e n t o f t h e s i t e

Q u a l i t y A s s u r a n c e / Q u a l i t y
C o n t r o l ( Q A / Q C )

D u p l i c a t e g r o u n d water s a m p l e
c o l l e c t e d at the same l o c a t i o n
a s g r o u n d water s a m p l e G W - 1 1

O f f - s i t e d r i n k i n g water w e l l
l o c a t e d a t t h e G e r t r u d e F a s k e
r e s i d e n c e : 1725 B u r l e s o n S t r e e t

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
d o w n g r a d i e n t o f t h e _ s j t _ e _
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G W - 1 4

G W - 1 5

G W - 1 6

G W - 1 7

G W - 1 8

G W - 1 9

G W - 2 0

M W - 0 1

M W - 0 2

M W - 0 3

M W - 0 4

O f f - s i t e d r i n k i n g wat er w e l l
l o c a t e d a t t h e C h a r l e s S c h u l t e
r e s i d e n c e : 1 6 2 1 B u r l e s o n S t r e e t

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
d o w n g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g wat er w e l l
l o c a t i o n t o b e d e t e r m i n e d d u r i n g
t h e o f f - s i t e r e c o n n a i s s a n c e , t o
be l o c a t e d w i t h i n .5 m i l e s down
g r a d i e n t o f t h e s i t e

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
d o w n g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g water w e l l
l o c a t i o n t o b e d e t e r m i n e d d u r i n g
t h e o f f - s i t e r e c o n n a i s s a n c e , t o
be l o c a t e d w i t h i n .5 m i l e s down
g r a d i e n t o f t h e s i t e

D e t e r m i n e th e e x t e n t o f th e
g r o u n d w a t e r c o n t a m i n a t i o n
down g r a d i e n t o f t h e s i t e

O f f - s i t e d r i n k i n g water w e l l
l o c a t e d a t t h e P a t r i c k Z i e n t e k
r e s i d e n c e , j u s t n o r t h o f t h e s i t e
across th e i n t e r m i t t e n t creek

D e t e r m i n e th e e x t en t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n i n
i m m e d i a t e v i c i n i t y o f t h e s i t e

O f f - s i t e d r i n k i n g water w e l l
l o c a t i o n t o b e d e t e r m i n e d d u r i n g
t h e o f f - s i t e r e c o n n a i s s a n c e , t o
be l o c a t e d w i t h i n .5 m i l e s
s o u t h w e s t o f t h e s i t e

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n in
c l o s e p r o x i m i t y o f t h e s i t e

O f f - s i t e d r i n k i n g wat er w e l l
l o c a t i o n t o b e d e t e r m i n e d d u r i n g
t h e o f f - s i t e r e c o n n a i s s a n c e , t o
be l o c a t e d w i t h i n .5 m i l e s
s o u t h w e s t o f t h e s i t e

D e t e r m i n e t h e e x t en t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n in
c l o s e p r o x i m i t y o f t h e s i t e

O f f - s i t e d r i n k i n g water we l ll o c a t i o n t o b e d e t e r m i n e d d u r i n g
t h e o f f - s i t e r e c o n n a i s s a n c e , t o
be l o c a t e d w i t h i n .5 m i l e s
s o u t h w e s t o f th e s i t e

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n in
c l o s e p r o x i m i t y o f t h e s i t e

On- s i t e m o n i t o r i n g w e l l M H - 3
l o c a t e d down g r a d i e n t o f c l o s e d
s u r f a c e i m p o u n d m e n t s

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
b e n e a t h th e s i t e

O n - s i t e m o n i t o r i n g w e l l M H - 5
l o c a t e d near s ou th ea s t o f c l o s e d
s u r f a c e i m p o u n d m e n t s

D e t e r m i n e t h e e x t e n t o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
b e n e a t h t h e s i t e

On- s i t e m o n i t o r i n g we l l M H - 6
l o c a t e d near east b o u n d a r y o f
c l o s e d s u r f a c e i m p o u n d m e n t s

D e t e r m i n e th e ex t ent o f t h e
g r o u n d w a t e r c o n t a m i n a t i o n
b e n e a t h t h e s i t e

Q u a l i t y A s s u r a n c e / Q u a l i t y
C o n t r o l ( Q A / Q C )

D u p l i c a t e m o n i t o r w e l l s a m p l e
c o l l e c t e d a t the same l o c a t i o n
a s m o n i t o r we l l s a m p l e
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S o i l S a m p l e s S O - 0 1

SO-02

SO-03

SO-04

SO-05

SO-06

SO-07

SO-08

SO-09

S O - 1 0

Q A / Q C F B - 1

F B - 2

F B - 3

U n a f f e c t e d s o i l area O b t a i n b a c k g r o u n d s o i l s a m p l e
f o r a t t r i b u t i o n o f c o n t a m i n a n t s
to s i t e sources

U n a f f e c t e d s o i l area O b t a i n b a c k g r o u n d s o i l s a m p l e
f o r a t t r i b u t i o n o f c o n t a m i n a n t s
to s i t e sources

U n a f f e c t e d so i l area O b t a i n b a c k g r o u n d so i l s a m p l e
f o r a t t r i b u t i o n o f c o n t a m i n a n t s
to s i t e sources

IIIII
S o i l s a m p l e 6 f e e t west o f
f a c i l i t y b u i l d i n g .

A s s e s s s o i l c o n t a m i n a t i o n
where e l e v a t e d l e v e l s o f
cadmium and zinc were
d e t e c t e d d u r i n g t h e S S I .

S o i l s a m p l e a p p r o x i m a t e l y 1 5 0
f e e t n o r t h o f s u r f a c e
i m p o u n d m e n t s .

A s s e s s s o i l c o n t a m i n a t i o n
where e l e v a t e d l e v e l s o f
c h r o m i u m , n i c k e l , and z inc
were d e t e c t e d d u r i n g t h e S S I .

S o i l s a m p l e f r o m area
a p p r o x i m a t e l y 50 f e e t nor th o f
s u r f a c e i m p o u n d m e n t s

A s s e s s so i l c o n t a m i n a t i o n
where e l e v a t e d l e v e l s o f
chromium and n i c k e l were
d e t e c t e d d u r i n g t h e S S I .

S o i l s a m p l e f r o m area
a p p r o x i m a t e l y 20 f e e t east o f
th e n o r t h e a s t corner o f th e
s u r f a c e i m p o u n d m e n t s

A s s e s s so i l c o n t a m i n a t i o nwhere e l e v a t e d l e v e l s o f
c a d m i u m , c h r o m i u m , l e a d ,
n i c k e l , s i l v e r , and zinc were
d e t e c t e d d u r i n g t h e S S I .

S o i l s a m p l e f r o m a n on- s i t e area
s u s p e c t e d to be c o n t a m i n a t e d .

A s s e s s s o i l on-site so i l
c o n t a m i n a t i o n

S o i l s a m p l e f r o m a n on- s i t e area
s u s p e c t e d to be c o n t a m i n a t e d

A s s e s s on-s i t e so i l
c o n t a m i n a t i o n

Q u a l i t y A s s u r a n c e / Q u a l i t y
C o n t r o l ( Q A / Q C )

D u p l i c a t e s o i l s a m p l e
c o l l e c t e d at the same l o c a t i o n
as so i l s a m p l e SO-09

N o t a p p l i c a b l e F i e l d b l a n k f o r d r i n k i n g water
m a t r i x , Q A / Q C

N o t a p p l i c a b l e F i e l d b l a n k f o r d r i n k i n g water
m a t r i x , Q A / Q C

N o t a p p l i c a b l e F i e l d b l a n k f o r d r i n k i n g water
m a t r i x , Q A / Q C
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T a b l e 3 . S a m p l e C o n t a i n e r s , M e t h o d s , P r e s e r v a t i v e s , a n d H o l d i n g T i m e s f o r
S o i l / S e d i m e n t

P a r a m e t e r s S a m p l e C o n t a i n e r P r e s e r v a t i v e H o l d i n g T i m e
V o l a t i l e T w o 4-ounce w i d e mouth C o o l t o
o r g a n i c s g l a s s j a r s w i t h T e f l o n - l i n e d l i d s 4 ° C
S e m i v o l a t i l e T w o 4-ounce w i d e m o u t h C o o l t o
o r g a n i c s g l a s s j a r s w i t h T e f l o n - l i n e d l i d s 4 ° C

P e s t i c i d e s / T w o 4-ounce w i d e m o u t h C o o l t o
P B S g l a s s j a r s w i t h T e f l o n - l i n e d l i d s 4 ° C

M e t a l s / C y a n i d e T w o 4-ounce w ide m o u t h C o o l t o
g l a s s j a r s w i t h T e f l o n - l i n e d l i d s 4 ° C

14 d a y s

E x t r a c t w i t h i n 14 d a y s o f
c o l l e c t i o n a n d a n a l y z e w i t h i n
40 d a y s of e x t r a c t i o n .
E x t r a c t w i t h i n 14 d a y s o f
c o l l e c t i o n a n d a n a l y z e w i t h i n
40 d a y s of e x t r a c t i o n .
1 80 d a y s a f t e r c o l l e c t i o n f o r
m e t a l s and 14 d a y s for
c y a n i d e .

T a b l e 4 . S a m p l e C o n t a i n e r s , M e t h o d s , P r e s e r v a t i v e s , a n d H o l d i n g T i m e s f o r
A q u e o u s S a m p l e s

P a r a m e t e r s
V o l a t i l e o r g a n i c s

S e m i v o l a t i l e o r g a n i c s

S a m p l e C o n t a i n e r
T w o 40-ml w i d e mou th g l a s s
v i a l s w i th T e f l o n - l i n e d s e p t a
T w o 1 - l i t e r amber g l a s s b o t t l e s

P r e s e r v a t i v e
C o o l t o 4 ° C

C o o l t o 4 ° C

H o l d i n g T i m e
7 d a y s

E x t r a c t w i t h i n 7 d a y s o f

P e s t i c i d e s / P B S

M e t a l s / C y a n i d e

w i t h T e f l o n - l i n e d l i d s

T w o 1 - l i t e r amber g l a s s b o t t l e s
w i t h T e f l o n - l i n e d l i d s

O n e 1 - l i t e r p o l y e t h y l e n e b o t t l e
w i t h a T e f l o n - l i n e d cap \

C o o l t o 4 ° C

H N 0 3 t o p H < 2

c o l l e c t i o n a n d a n a l y z e w i t h i n
40 d a y s of e x t r a c t i o n .
E x t r a c t w i t h i n 7 d a y s o f
c o l l e c t i o n a n d a n a l y z e w i t h i n
40 d a y s of e x t r a c t i o n .
6 m o n t h s ( e x c e p t mercury")
and 14 d a y s for c y a n i d e

R e f e r e n c e : E P A C o n t r a c t L a b o r a t o r y P r o g r a m S t a t e m e n t o f W o r k f o r O r g a n i c s A n a l y s i s ( M a r c h 1 9 9 0 )
a n d S t a t e m e n t o f W o r k f o r I n o r g a n i c A n a l y s i s ( M a r c h 19901.
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W a s t e C o n t a i n m e n t / H a z a r d o u s S u b s t a n c e I d e n t i f i c a t i o n
T h e p r i m a r y c o n t a m i n a n t s o f concern i n c l u d e m e t a l p l a t i n g was t e s g e n e r a t e d b y t h e
f o r m e r O l d Brazos F o r g e f a c i l i t y t h a t s t i l l r emain on- s i t e i n e x i s t i n g was t e m a n a g e m e n t
u n i t s ( R e f . 3 ) . T o o b t a i n l e g a l l y d e f e n s i b l e c h a r a c t e r i z a t i o n d a t a , a l a b o r a t o r y o r
l a b o r a t o r i e s w i l l b e d e s i g n a t e d t o p e r f o r m E P A - s t i p u l a t e d C o n t r a c t L a b o r a t o r y P r o g r a m
( C L P ) a n a l y t i c a l m e t h o d s o n a l l s a m p l e s c o l l e c t e d f r o m t h e s i t e . T h e s p e c i f i c a n a l y t i c a l
m e t h o d s f o r t h i s s a m p l i n g event ar e those l i s t e d under th e CLP routine a n a l y t i c a l
s erv i c e s ( R A S ) c o n t r a c t .
N o n s a m p l i n g d a t a t o b e c o l l e c t e d i n c l u d e ;

• F i e l d v e r i f y t h e s i t e f e a t u r e s a n d l o c a t i o n s a s d e p i c t e d i n F i g u r e 3 .
• F i e l d v e r i f y t h e l o c a t i o n s o f areas p r e v i o u s l y d o c u m e n t e d t o have c o n t a m i n a t e d

s o i l . N o t e a n y areas void o f v e g e t a t i o n a n d o b t a i n s o i l s a m p l e s t o c o n f i r m t h e
r e l e a s e o f c o n t a m i n a n t s .

• F i e l d v e r i f y p r e v i o u s o p e r a t i o n s a t t h e s i t e a n d a n y h a z a r d o u s s u b s t a n c e s r e l a t e d
t o th e s e a c t i v i t i e s t h r o u g h o b s e r v a t i o n a n d i n t e r v i e w s w i t h s i t e p e r s o n n e l .

S a m p l e s c o l l e c t e d f o r t h e s o i l e x p o s u r e p a t h w a y w i l l b e used t o c h a r a c t e r i z e s o i l s a n d
t o a s s e s s t h e p o t e n t i a l m i g r a t i o n o f c o n t a m i n a t e d s o i l s . I n a d d i t i o n , s o i l s a m p l e s w i l l
b e c o l l e c t e d t o d e t e r m i n e t h e n a t u r a l o c c u r r i n g b a c k g r o u n d l e v e l s o f i n o r g a n i c s ( m e t a l s )
a n d o r g a n i c s ( v o l a t i l e s , s e m i - v o l a t i l e s , P B S a n d p e s t i c i d e s ) i n u n a f f e c t e d o f f - s i t e
l o c a t i o n s .
G r o u n d w a t e r P a t h w a y
N o n s a m p l i n g d a t a t o b e c o l l e c t e d i n c l u d e s :

• F i e l d v e r i f i c a t i o n o f e x i s t i n g w e l l l o c a t i o n s w i t h i n 1 m i l e o f t h e s i t e . V e r i f y b y
i n s p e c t i o n and per sonne l interviews whether the w e l l s are in use and the
number o f p e o p l e s erved. O b t a i n water l e v e l m e a s u r e m e n t s , w e l l c o n s t r u c t i o n
d e t a i l s , w e l l d e v e l o p m e n t p r o c e d u r e s , water q u a l i t y test r e s u l t s , a n d a q u i f e r
p u m p i n g d a t a f r o m t h e w e l l owners , i f a v a i l a b l e .

• V e r i f y t h e l o c a t i o n a n d s t a t u s o f known a n d r e p o r t e d on- s i t e water w e l l s .
G r o u n d w a t e r s a m p l e s w i l l b e c o l l e c t e d t o i n v e s t i g a t e t h e p o t e n t i a l f o r r e l e a s e s o f o n -
s i t e c o n t a m i n a n t s t o t h e s u b s u r f a c e a q u i f e r . C o n t a m i n a n t p a t h w a y s i n c l u d e s e e p a g e
a n d i n f i l t r a t i o n f r o m t h e c l o s e d s u r f a c e i m p o u n d m e n t s / s e t t l i n g l a g o o n s a n d f r o m t h e
unnamed t r i b u t a r y i n t o t h e u n d e r l y i n g a q u i f e r . A c c o r d i n g t o S t a t e w e l l l o g d a t a a n d
o b s e r v a t i o n c o n d u c t e d d u r i n g the PA r e c o n n a i s s a n c e , th er e are a t o t a l o f 22 r e corded
w e l l s w i t h i n 1 m i l e o f t h e s i t e a n d t h r e e a d d i t i o n a l w e l l s n o t r e c o r d e d w i t h i n 0.25
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m i l e s o f t h e s i t e . T h e r e a r e r e p o r t e d l y t h r e e on- s i t e water w e l l s , o n e w e l l w a s used
f o r i n d u s t r i a l p u r p o s e s a n d t h e u s e o f t h e o t h e r t w o w e l l s i s unknown { R e f . 1 3 ) .
F o r t h e p u r p o s e o f t h i s E S I , e i g h t e e n d r i n k i n g water w e l l s w i l l b e s a m p l e d f o r C L P
a n a l y s i s . T h r e e o f t h e e i g h t e e n d r i n k i n g water w e l l s w i l l b e b a c k g r o u n d w e l l s . T h e
g r o u n d w a t e r s a m p l e f r o m t h e p u b l i c s u p p l y w e l l l o c a t e d a t t h e C o u n t r y P l a c e
N o r t h w e s t s u b d i v i s i o n l o c a t e d a p p r o x i m a t e l y . 7 5 m i t e w e s t - n o r t h w e s t o f t h e s i t e w i l l
b e used to charac t er i z e b a c k g r o u n d a q u i f e r water q u a l i t y l o ca t ed up g r a d i e n t f r o m
known s i t e sources . T h i s s a m p l e w i l l b e d e s i g n a t e d a s t h e b a c k g r o u n d g r o u n d w a t e r
s a m p l e a n d number ed G W - 0 1 . T w o o t h e r b a c k g r o u n d g r o u n d water s a m p l e s w i l l b e
t a k e n f r o m d r i n k i n g water w e l l s l o c a t e d s ou thwe s t a n d n o r t h w e s t o f t h e s i t e
a p p r o x i m a t e l y 1 . 5 a n d 1 m i l e , r e s p e c t i v e l y , f r o m t h e s i t e , i f t h e w e l l s a r e s t i l l i n use.
T h e s e s a m p l e s w i l l b e d e s i g n a t e d a s s a m p l e s number G W - 0 2 a n d G W - 0 3 .
F i v e d r i n k i n g wa t er w e l l s l o c a t e d d o w n g r a d i e n t o f t h e O l d Brazos F o r g e s i t e a n d
p r e v i o u s l y d o c u m e n t e d t o c o n t a i n e l e v a t e d c o n c e n t r a t i o n s o f c o n t a m i n a n t s w i l l b e
s a m p l e d . T h e s e s a m p l e s w i l l b e d e s i g n a t e d a s s a m p l e s number G W - 0 4 t h r o u g h G W -
0 9 w i t h a d u p l i c a t e o f o n e o f t h e d r i n k i n g water w e l l s numbered G W - 0 5 . S i x a d d i t i o n a l
d r i n k i n g water w e l l s l o c a t e d i n t h e d o w n g r a d i n g d i r e c t i o n f r o m t h e s i t e w i l l b e s a m p l e d
t o check f o r t h e p o t e n t i a l c o n t a m i n a t i o n . T h e s e w e l l s a n d o n e d u p l i c a t e w i l l b e
numbered G W - 1 0 t h r o u g h G W - 1 6 . F o u r a d d i t i o n a l d r i n k i n g water w e l l s l o c a t e d i n
c l o s e p r o x i m i t y b u t s l i g h t l y u p g r a d i e n t , i n c l u d i n g t h e c l o s e s t o f f - s i t e w e l l w i l l b e
s a m p l e d t o check f o r p o t e n t i a l c o n t a m i n a t i o n . T h e s e s a m p l e s w i l l b e d e s i g n a t e d a s
s a m p l e s G W - 1 7 t h r o u g h G W - 2 0 . W e l l d e s c r i p t i o n a n d s a m p l i n g r a t i o n a l e a r e p r o v i d e d
i n T a b l e 2 . A p p r o x i m a t e d r i n k i n g water w e l l l o c a t i o n s a r e i l l u s t r a t e d i n F i g u r e 4 .
D u r i n g t h e o f f - s i t e r e c o n n a i s s a n c e i n s p e c t i o n , i f o t h e r w e l l s a r e d i s c o v e r e d w i t h i n t h e
1 - m i l e s i t e r a d i u s w h i c h more a p p r o p r i a t e l y r e p r e s e n t p o t e n t i a l g r o u n d w a t e r
c o n t a m i n a t i o n t a r g e t s , t h en t h e p l a n w i l l b e m o d i f i e d t o s a m p l e the s e w e l l s f r o m t h e
d r i n k i n g water p r o d u c i n g zone. T h e w e l l p u r g i n g a n d s a m p l i n g p r o c e d u r e s a r e
d e p e n d e n t o n t h e t y p e o f w e l l a n d a r e d i s c u s s e d i n more d e t a i l i n t h e P A / S I Q u a l i t y
A s s u r a n c e P r o j e c t P l a n ( Q A P P ) .
A t o t a l o f t h r e e m o n i t o r w e l l s o n t h e O l d Brazo s F o r g e p r o p e r t y w i l l b e s a m p l e d .
M o n i t o r w e l l s M H - 3 , M H - 5 , a n d M H - 6 a n d a d u p l i c a t e w i l l b e s a m p l e d t o assess t h e
e x t e n t o f g r o u n d water c o n t a m i n a t i o n b e n e a t h t h e f a c i l i t y . T h e s e s a m p l e s w i l l b e
n u m b e r e d M W - 0 1 t h r o u g h M W - 0 4 .
A s a g e n e r a l r u l e , a l l m o n i t o r i n g w e l l s w i l l b e p u m p e d o r b a i l e d a m i n i m u m o f three
v o l u m e s o f water i n t h e w e l l c a s i n g u n t i l t h r e e c o n s i s t e n t r e a d i n g s o f t h e p H ,
c o n d u c t i v i t y , a n d t e m p e r a t u r e a r e a ch i eved b e f o r e r e p r e s e n t a t i v e s a m p l e s w i l l b e
w i t h d r a w n . For a w e l l served by a t a p , t h r e e t o f i v e w e l l v o l u m e s w i l l b e removed by
l e t t i n g t h e t a p run. I f t h e s y s t e m v o l u m e i s u n k n o w n , t h e t a p w i l l b e o p e n e d a n d
a l l o w e d t o r u n f o r 1 5 m i n u t e s p r i o r t o s a m p l i n g . F i e l d l o g note s w i l l r e f l e c t t h e w e l l
e v a c u a t i o n p r o c e d u r e u s ed . A l l s a m p l e s w i l l b e c o l l e c t e d f r o m t h e d i s c h a r g e p o i n t a s
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c l o s e t o th e w e l l a s p o s s i b l e and b e f o r e th e wa t er i s p r o c e s s e d t h r o u g h any t r e a t m e n t
d e v i c e s . I f s a m p l e s a r e t a k e n f r o m d i r e c t wa t er main c o n n e c t i o n s , t h e s p i g o t w i l l b e
f l u s h e d f o r 2 t o 3 m i n u t e s t o c l e a r t h e l i n e . F o r p r i v a t e w e l l s w i t h a hand p u m p , t h e
water w i l l b e p u m p e d f o r 5 m i n u t e s b e f o r e t h e s a m p l e i s c o l l e c t e d .
T o avo id cross c o n t a m i n a t i o n o f s a m p l e s , d e d i c a t e d s a m p l i n g e q u i p m e n t w i l l b e used.
A p p r o p r i a t e e q u i p m e n t a n d p e r s o n n e l d e c o n t a m i n a t i o n p r o c e d u r e s a r e d e s c r i b e d i n t h e
P A / S I Q A P P . P r o p e r s a m p l e c o n t a i n e r s , p r e s e r v a t i o n , a n d h o l d i n g t i m e s a r e p r e s e n t e d
i n T a b l e 4 f o r C L P aqueous s a m p l e s .
S u r f a c e W a t e r P a t h w a y
T h e s u r f a c e water p a t h w a y i s a p a t h w a y o f concern. S i n c e t h e s u r f a c e water
p a t h w a y w a s a d e q u a t e l y a s s e s s ed i n t h e S S I R e p o r t , f u r t h e r s a m p l i n g w i l l n o t b e
r e q u i r e d f o r t h e E S I R e p o r t .
S o i l E x p o s u r e P a t h w a y
N o n s a m p l i n g d a t a t o b e c o l l e c t e d i n c l u d e :

• F i e l d v e r i f i c a t i o n o f d r a i n a g e p a t t e r n s a n d s o i l e x p o s u r e p a t h w a y s s u r r o u n d i n g
t h e s i t e .

• V e r i f i c a t i o n o f th e d i s t a n c e t o th e nearest r e s i d e n c e and number o f o c c u p a n t s .
• F i e l d v e r i f i c a t i o n t h a t t h e r e a r e n o a d d i t i o n a l s e n s i t i v e e n v i r o n m e n t s o r

e n d a n g e r e d s p e c i e s w i t h i n a 4 - m i l e r a d i u s o f t h e s i t e . E s t a b l i s h t h e l o c a t i o n o f
t h e i d e n t i f i e d s e n s i t i v e e n v i r o n m e n t s t h r o u g h c o r r e s p o n d e n c e o r f i e l d
v e r i f i c a t i o n .

Based on e x i s t i n g s i t e c h a r a c t e r i z a t i o n d a t a , t h e p r i m a r y c o n t a m i n a n t s o f concern
i n c l u d e metal p l a t i n g was t e s g e n e r a t e d b y t h e f o r m e r O l d Brazos F o r g e f a c i l i t y t h a t :
{ 1 } were a l l o w e d t o d i s c h a r g e d i r e c t l y t o three u n l i n e d ear th en t r e n c h e s w h i c h th en
f l o w e d i n t o a s i n g l e t r e n c h , ( 2 ) t h a t m a y have been d i s c h a r g e d t o three u n l i n e d s e t t l i n g
l a g o o n s on the nor th c e n t r a l p o r t i o n o f t h e , and (3) t h a t may have been d i s c h a r g e d or
f l o w e d o v e r l a n d v i a s u r f a c e r u n o f f t o a n unnamed i n t e r m i t t e n t t r i b u t a r y o f L i t t l e S a n d y
C r e e k .
A t o t a l o f t e n s o i l ( S O ) s a m p l e s w i l l b e c o l l e c t e d t o s u b s t a n t i a t e t h e r e l ea s e o f on- s i t e
c o n t a m i n a n t s t o a d j a c e n t s o i l s . T h r e e s o i l s a m p l e s w i l l b e c o l l e c t e d f r o m a n
u n a f f e c t e d area l o c a t e d u p g r a d i e n t a n d u p w i n d f r o m known s i t e waste sources.
L a b o r a t o r y a n a l y s i s r e s u l t s w i l l b e used t o i d e n t i f y a n d c h a r a c t e r i z e n a t u r a l l y o c c u r r i n g
l e v e l s o f i n o r g a n i c s ( m e t a l s ) a n d o r g a n i c s ( v o l a t i l e s , s e m i - v o l a t i l e s , P B S , a n d p e s t i c i d e s )
f o r a t t r i b u t i o n o f d e t e c t e d c o n t a m i n a n t s . T h e s e s a m p l e s w i l l b e d e s i g n a t e d a s t h e
b a c k g r o u n d s o i l s a m p l e s a n d numbered S O - 0 1 t h r o u g h SO-03.
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S o i l s a m p l e numbered SO-04 w i l l b e c o l l e c t e d c l o s e t o t h e west s i d e o f t h e f a c i l i t y
b u i l d i n g , where e l e v a t e d l e v e l s o f c a d m i u m a n d z inc were d e t e c t e d d u r i n g t h e S S I ( R e f .
7, p . 2 5 ) . S o i l s a m p l e SO-05 w i l l b e c o l l e c t e d a p p r o x i m a t e l y 150 f e e t north o f the
c l o s e d s u r f a c e i m p o u n d m e n t s , where e l e v a t e d l e v e l s o f c h r o m i u m , n i c k e l , a n d z inc
were d e t e c t e d d u r i n g t h e S S I ( R e f . 7 , p . 2 9 ) . S o i l s a m p l e SO-06 w i l l b e c o l l e c t e d
a p p r o x i m a t e l y 5 0 f e e t n o r t h o f t h e c l o s e d s u r f a c e i m p o u n d m e n t s , where e l e v a t e d
l e v e l s o f c h r o m i u m a n d n i c k e l were d e t e c t e d d u r i n g t h e S S I ( R e f . 7 , p , 2 6 ) . S o i l
s a m p l e SO-07 w i l l b e c o l l e c t e d a p p r o x i m a t e l y 2 0 f e e t east o f t h e c l o s e d s u r f a c e
i m p o u n d m e n t s , where e l e v a t e d l e v e l s o f c a d m i u m , c h r o m i u m , l e a d , n i c k e l , s i l v e r , a n d
z inc were d e t e c t e d d u r i n g t h e S S I ( R e f . 7 , p , 1 7 ) .
S o i l s a m p l e s numbered SO-08 a n d SO-09 w i l l b e c o l l e c t e d f r o m o n - s i t e areas o f
s u s p e c t e d c o n t a m i n a t i o n , t o b e d e t e r m i n e d i n t h e f i e l d . S o i l s a m p l e S O - 1 0 w i l l b e
c o l l e c t e d a s a d u p l i c a t e o f s o i l s a m p l e SO-09. T h e s e s a m p l e s a r e l i s t e d i n T a b l e 2 a n d
a p p r o x i m a t e s a m p l e l o c a t i o n s a r e i l l u s t r a t e d i n F i g u r e 6 .
Each s o i l s a m p l e w i l l b e c o l l e c t e d w i t h i n 6 inche s o f t h e u p p e r s o i l s u r f a c e . S o i l
s a m p l e s w i l l b e c o l l e c t e d u s i n g a d e d i c a t e d s t a i n l e s s s t e e l s p o o n o r t r o w e l . T h e
s a m p l e s w i l l b e c o l l e c t e d f r o m a d e p t h a s c l o s e t o t h e s u r f a c e a s p o s s i b l e , y e t d e e p
e n o u g h t o avo id g r a s s a n d root s . S o i l s a m p l e s f o r V G A a n a l y s i s w i l l b e c o l l e c t e d f i r s t ,
m e t a l s s e c o n d , and n o n - v o l a t i l e s l a s t . Rocks and t w i g s w i l l be removed as much as
p o s s i b l e b e f o r e p l a c i n g t h e s o i l s a m p l e i n t h e j a r .
A s s p e c i f i e d b y t h e P A / S I Q A P P , s a m p l e s w i l l b e p l a c e d i n g l a s s j a r s a n d s e a l e d w i t h
T e f l o n - l i n e d l i d s . Each o f t h e v o l a t i l e a n d n o n - v o l a t i l e o r g a n i c a n d i n o r g a n i c s e d i m e n t
s a m p l e s w i l l b e p l a c e d i n t w o 4-ounce, w i d e m o u t h g l a s s j a r s . N o head s p a c e w i l l b e
l e f t i n t h e V O A s a m p l e j a r s . S a m p l e j a r s w i l l b e marked f o r i d e n t i f i c a t i o n a n d p l a c e d
o n i c e f o r p r e s e r v a t i o n . I d e n t i f i c a t i o n m a r k i n g s w i l l i n c l u d e : s i t e l o c a t i o n , s a m p l e
number , d a t e and t i m e o f c o l l e c t i o n , and names o f s a m p l e r s .
T o avoid cross c o n t a m i n a t i o n o f s a m p l e s , d e d i c a t e d s a m p l i n g e q u i p m e n t w i l l b e used.
E q u i p m e n t a n d p e r s o n n e l d e c o n t a m i n a t i o n p r o c e d u r e s a r e d e s c r i b e d i n t h e P A / S I
Q A P P . P r o p e r s a m p l e c o n t a i n e r s , p r e s e r v a t i o n , a n d h o l d i n g t i m e s f o r C L P s o i l s a m p l e s
are p r e s e n t e d in T a b l e 3.
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A i r P a t h w a y
Based on th e SSI R e p o r t , t h e a i r p a t h w a y i s no t c o n s i d e r e d t o b e a p a t h w a y o f
concern. N o a i r s a m p l e s a r e p l a n n e d t o assess r e l e a s e s t o t h e a i r p a t h w a y ; however ,
r e s u l t s o f s u r f a c e s o i l s a m p l e s c o l l e c t e d f o r t h e s o i l e x p o s u r e p a t h w a y w i l l b e used t o
as se s s p o t e n t i a l f o r r e l e a s e s t o occur t o t h e a i r p a t h w a y .
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Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l S a m p l e s
T h r e e t y p e s o f Q A / Q C s a m p l e s w i l l b e used i n t h i s s a m p l i n g i n s p e c t i o n . D u p l i c a t e
s a m p l e s w i l l b e t a k e n a t t h e rate o f o n e ( 1 ) d u p l i c a t e p e r m a t r i x ( g r o u n d w a t e r a n d s o i l )
a n d o n e ( 1 ) d u p l i c a t e f o r every t e n ( 1 0 ) s a m p l e s c o l l e c t e d . F i e l d b l a n k s w i l l b e
c o l l e c t e d a n d a c c o m p a n y each i c e chest c o n t a i n i n g g r o u n d w a t e r s a m p l e s s h i p p e d f o r
v o l a t i l e o r g a n i c a n a l y s i s . I n a d d i t i o n , t e m p e r a t u r e b l a n k s w i l l a c c o m p a n y each i c e
chest to the r e s p e c t i v e l a b o r a t o r i e s .
A f o u r t h Q A / Q C s a m p l e m a y b e u s e d , a s r e q u i r e d , i n t h i s s a m p l i n g i n s p e c t i o n .
E q u i p m e n t r i n s a t e s a m p l e s m a y b e c o l l e c t e d t o e s t a b l i s h t h a t p r o p e r f i e l d
d e c o n t a m i n a t i o n p r o c e d u r e s have been e m p l o y e d f o r s a m p l i n g e q u i p m e n t wh i ch a r e
used more t h a n once in t h e f i e l d .
V o l a t i l e o r g a n i c s s a m p l e s a r e s u s c e p t i b l e t o c o n t a m i n a t i o n b y d i f f u s i o n o f o r g a n i c
c o n t a m i n a n t s t h r o u g h t h e T e f l o n - l i n e d s e p t u m o f t h e s a m p l e v i a l ; t h e r e f o r e , a V O A
f i e l d b l a n k w i l l b e a n a l y z e d t o m o n i t o r f o r p o s s i b l e s a m p l e c o n t a m i n a t i o n . T h e f i e l d
b l a n k a l s o serves t o d e t e c t c o n t a m i n a n t s i n t h e s a m p l e b o t t l e s . Each f i e l d b l a n k w i l l
b e p r e p a r e d b y f i l l i n g t w o V O A v i a l s w i t h C L P - s p e c i f i e d g r a d e water a n d s h i p p i n g t h e
b l a n k s w i t h t h e s a m p l e b o t t l e s . F i e l d b l a n k s a c c o m p a n y t h e s a m p l e b o t t l e s t h r o u g h
c o l l e c t i o n a n d s h i p m e n t t o t h e l a b o r a t o r y a n d a r e s t o r ed w i t h t h e s a m p l e s . T h e f i e l d
b l a n k s w i l l b e a n a l y z e d f o r V O A s . R e s u l t s o f f i e l d b l a n k a n a l y s e s w i l l b e m a i n t a i n e d
w i t h t h e c o r r e s p o n d i n g s a m p l e a n a l y t i c a l d a t a i n t h e p r o j e c t f i l e .
O r g a n i c c o n t a m i n a t e s a n d some i n o r g a n i c c o n t a m i n a t e s m a y v o l a t i l i z e d u r i n g c o l l e c t i o n
and s u b s e q u e n t s h i p m e n t t o t h e l a b o r a t o r y due t o w a r m i n g t e m p e r a t u r e s in th e
s h i p p i n g c o n t a i n e r ; t h e r e f o r e , a t e m p e r a t u r e b l a n k w i l l b e m o n i t o r e d t o in sure t h a t
s a m p l e s a r e p r o p e r l y c o o l e d d u r i n g s h i p m e n t . O n e t e m p e r a t u r e b l a n k p e r i c e c o o l e r
w i l l a c c o m p a n y t h e s a m p l e b o t t l e s t o t h e l a b o r a t o r y . Each t e m p e r a t u r e b l a n k w i l l b e
p r e p a r e d b y f i l l i n g o n e V O A v i a l w i t h d e i o n i z e d w a t e r ; e n c l o s i n g i t i n a b u b b l e b a g ;
t a p i n g th e p a c k a g e t o th e i n t e r i o r o f th e i c e c o o l e r and c l e a r l y m a r k i n g i t a s th e
" t e m p e r a t u r e b l a n k " . T e m p e r a t u r e b l a n k s a c c o m p a n y t h e s a m p l e b o t t l e s t h r o u g h
c o l l e c t i o n and s h i p m e n t to the l a b o r a t o r y and are stored with the s a m p l e s . R e s u l t s of
s h i p m e n t t e m p e r a t u r e s w i l l b e m a i n t a i n e d w i t h t h e c o r r e s p o n d i n g s a m p l e a n a l y t i c a l
d a t a i n t h e p r o j e c t f i l e .
A n e q u i p m e n t r i n s a t e s a m p l e ( s ) w i l l b e a n a l y z e d t o d e t e c t p o s s i b l e s a m p l e
c o n t a m i n a t i o n o f n o n - d e d i c a t e d s a m p l e e q u i p m e n t t h r o u g h f i e l d d e c o n t a m i n a t i o n
p r o c e d u r e s . Each e q u i p m e n t b l a n k w i l l b e p r e p a r e d b y f i l l i n g t w o V O A v i a l s ; o n e 1 -
g a l l o n amber g l a s s b o t t l e ; a n d t w o 1 - l i t e r p o l y e t h y l e n e b o t t l e s w i t h C L P - s p e c i f i e d g r a d e
water c o l l e c t e d f r o m t h e f i n a l r i n s e o f t h e d e c o n t a m i n a t e d e q u i p m e n t a n d w i t h s h i p p e d
t h e o t h e r s a m p l e . T h e e q u i p m e n t r i n s a t e s a m p l e ( s ) w i l l b e a n a l y z e d f o r v o l a t i l e s , semi-
v o l a t i l e s , p e s t i c i d e s / P B S , m e t a l s , a n d c y a n i d e s . R e s u l t s o f e q u i p m e n t r i n s a t e s a m p l e ( s )
a n a l y s e s w i l l b e m a i n t a i n e d w i t h t h e c o r r e s p o n d i n g s a m p l e a n a l y t i c a l d a t a i n t h e
p r o j e c t f i l e .
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T a s k 2: D e c o n t a m i n a t i o n P r o c e d u r e s
E q u i p m e n t D e c o n t a m i n a t i o n
P r o p e r d e c o n t a m i n a t i o n p r o c e d u r e s w i l l a i d i n p r e s e r v i n g t h e r e p r e s e n t a t i v e n e s s o f t h e
s a m p l e s c o l l e c t e d . D e d i c a t e d s a m p l i n g s p o o n s o r t r o w e l s w i l l b e used t o c o l l e c t each
s o i l s a m p l e a t t h e s i t e . T h e s e s p o o n s o r t r o w e l s w i l l have been d e c o n t a m i n a t e d p r i o r
t o a r r i v a l a t t h e s i t e a n d s e a l e d i n p l a s t i c s c a l a b l e b a g s i n a c c o r d a n c e w i t h t h e P A / S I
Q A P P . A f t e r s a m p l i n g , g ro s s c o n t a m i n a t i o n ( v i s i b l e ) w i l l b e removed f r o m t h e s u r f a c e
o f t h e s c o o p s o r t r o w e l s a n d t h e y w i l l b e p l a c e d back i n t h e i r o r i g i n a l p l a s t i c bag.
F u r t h e r d e c o n t a m i n a t i o n w i l l b e a c c o m p l i s h e d b y a d e t e r g e n t scrub a n d d i s t i l l e d water
r inse a t a l o c a t i o n away f r o m t h e i n v e s t i g a t i o n s i t e i n a c c o r d a n c e w i t h t h e P A / S I
Q A P P . T o m i n i m i z e cross c o n t a m i n a t i o n , t h e o u t s i d e o f each s a m p l e c o n t a i n e r w i l l b e
w i p e d c l e a n w i t h c l e a n p a p e r t o w e l s p r i o r t o p l a c i n g t h e c o n t a i n e r i n t o a p l a s t i c b a g
a n d b u b b l e - w r a p p i n g i t f o r s h i p m e n t . A n e f f o r t w i l l b e made t o i n i t i a l l y k e e p t h e
o u t s i d e o f t h e c o n t a i n e r s f r e e o f gro s s c o n t a m i n a t i o n .
I f s a m p l e e q u i p m e n t ( n o n - d e d i c a t e d ) must b e used more t h a n once i n t h e f i e l d , t h e n
t h e d e c o n t a m i n a t i o n p r o c e d u r e s f o r s a m p l e e q u i p m e n t w i l l b e f o l l o w e d a n d a n
e q u i p m e n t r i n s a t e s a m p l e c o l l e c t e d i n t h e f i e l d a t t h e e n d o f each s a m p l i n g d a y a n d / o r
be tween each s a m p l e m a t r i x t y p e s a m p l e d , w h i c h e v e r i s g r e a t e r .
D e c o n t a m i n a t i o n f l u i d s used t o c l e a n e q u i p m e n t w i l l b e d i s p o s e d o f on-s i t e i n t h e
a p p r o x i m a t e area o f t h e s a m p l i n g l o c a t i o n i n a c c o r d a n c e w i t h i n v e s t i g a t i o n d e r i v e d
waste ( I D W ) g u i d e l i n e s . E q u i p m e n t d e c o n t a m i n a t i o n w i l l n o t b e ne c e s sary f o r d r i n k i n g
water w e l l s s ince t h e water s a m p l e i s c o l l e c t e d d i r e c t l y f r o m t h e t a p .
Personal D e c o n t a m i n a t i o n
A l l d i s p o s a b l e c l o t h i n g ( i . e . , T y v e k , g l o v e s , e t c . ) w i l l b e r e n d e r e d u n u s a b l e p r i o r t o
d i s p o s a l t o p r e v e n t i n a d v e r t e n t reuse. Boot s w i l l b e s c rubbed w i t h d e t e r g e n t and
r i n s e d w i t h d i s t i l l e d water t h a t w i l l b e d i s p o s e d o f on-s i t e . D e c o n t a m i n a t i o n f l u i d s
f r o m t h e r ins e ( i f u s e d ) w i l l a l s o b e d i s p o s e d o f on- s i t e . L o c a t i o n s f o r I D W d i s p o s a l w i l l
b e no t ed i n t h e f i e l d l o g book.
T a s k 3 : S a m p l e S h i p p i n g
D u r i n g s a m p l i n g a c t i v i t i e s , s a m p l e s w i l l b e p a c k e d a n d p r e s e r v e d a c c o r d i n g t o
p r o c e d u r e s d e s c r i b e d i n t h e P A / S I Q A P P . Exc e s s s o i l o r l i q u i d w i l l b e removed f r o m
t h e o u t s i d e o f each s a m p l e p r i o r t o p l a c i n g i t i n a s c a l a b l e p l a s t i c b a g a n d p l a c i n g i t
i n t o a n i c e c o o l e r p a c k e d w i t h s e a l e d i c e bag s . T h e S i t e I n v e s t i g a t i o n M a n a g e r w i l l
as sure t h a t a l l a p p r o p r i a t e p a p e r w o r k n e c e s s a r y t o s h i p s a m p l e s t o C L P l a b o r a t o r i e s
f o r a n a l y s i s i s c o m p l e t e d . N o r m a l l y , a 3 5 - d a y t u r n a r o u n d t ime f o r R A S w i l l b e
r e q u e s t e d . D e t a i l s o f t h e s a m p l e h a n d l i n g a n d c h a i n - o f - c u s t o d y ( C O C ) r e q u i r e m e n t s
a r e d i s c u s s e d i n g r e a t e r d e t a i l i n t h e P A / S I Q A P P .
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S a m p l e s c o l l e c t e d each d a y w i l l b e s h i p p e d a n d d e l i v e r e d d a i l y t o t h e d e s i g n a t e d C L P
l a b o r a t o r y f o r a n a l y s i s u s i n g a n o v e r n i g h t c our i er . T h e o v e r n i g h t f r e i g h t c our i e r p i c k u p
p o i n t a n d o f f i c e s c h e d u l e i n t h e area o f t h e s i t e i s :
A i r b o r n e E x p r e s s ( 1 - 8 0 0 - 2 4 7 - 2 6 7 6 )
16220 A i r C e n t e r B l v d .
H o u s t o n , T e x a s
O f f i c e hour s - 8:00 am to 7:45 PM M o n d a y t h r o u g h F r i d a y
or
A i r b o r n e E x p r e s s ( 1 - 8 0 0 - 2 4 7 - 2 6 7 6 )
9401 A C a r g o A v e n u e
A u s t i n , T e x a s 78723
O f f i c e hour s - 8:00 am to 8:30 PM M o n d a y t h r o u g h F r i d a y
or
C a l l A i r b o r n e E x p r e s s ( 1 - 8 0 0 - 2 4 7 - 2 6 7 6 ) f o r a f i e l d p i c k u p b y 1 2:00 noon f o r same d a y
s h i p p i n g .
T h e c h a i n - o f - c u s t o d y f o r m s w i l l b e c h e c k e d , s i g n e d , a n d p l a c e d i n a s e a l a b l e p l a s t i c
b a g a n d t a p e d t o t h e i n s i d e l i d o f t h e c o o l e r . T h e o u t s i d e o f t h e c o o l e r w i l l b e s e a l e d
w i t h t a m p e r - r e s i s t a n t t a p e w h i c h cannot b e removed w i t h o u t t e a r i n g i t . T h e s a m p l e
c u s t o d i a n w i l l s i g n across t h e seal p r i o r t o s h i p p i n g t h e s a m p l e s . I n t h e event t h e
s h i p p e r h a s t o remove t h e c o o l e r s e a l , t h e r e c e i v i n g l a b o r a t o r y w i l l v e r i f y a n d record
t h a t t h e i n d i v i d u a l c o n t a i n e r , b o t t l e , o r v i a l s a m p l e s e a l s a r e s t i l l i n t a c t .
D u r i n g s a m p l i n g a n d s a m p l e s h i p m e n t , t h e s i t e I n v e s t i g a t i o n M a n a g e r ( o r h i s d e s i g n e e )
w i l l c on tac t t h e C L P s a m p l e m a n a g e m e n t o f f i c e ( S M O ) r e p r e s e n t a t i v e , a s d e s i g n a t e d
o n t h e C L P R A S L a b A s s i g n m e n t , each d a y t h a t a s h i p m e n t i s sent. I f there a r e a n y
s i g n i f i c a n t c h a n g e s t o t h e C L P a n a l y t i c a l r e q u i r e m e n t s , contac t t h e T N R C C C e n t r a l
O f f i c e , A l l a n S e i l s , P A / S I P r o g r a m M a n a g e r a t ( 5 1 2 ) 239-2514 , F A X ( 5 1 2 ) 239-2527
o r h i s d e s i g n e e t o c o o r d i n a t e a n d o b t a i n a p p r o v a l f o r a d d i t i o n a l a n a l y t i c a l r equ i r emen t s .
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E M E R G E N C Y C O N T A C T S
I n t h e event o f a n y s i t u a t i o n o r u n p l a n n e d occurrence r e q u i r i n g a s s i s t a n c e , t h e
a p p r o p r i a t e c o n t a c t ( s ) s h o u l d b e made f r o m t h e l i s t b e l o w . F o r e m e r g e n c y
s i t u a t i o n s c o n t a c t t h e a p p r o p r i a t e r e s p o n s e teams:

C o n t i n g e n c y C o n t a c t s P h o n e N u m b e r

F i r e D e p a r t m e n t
P o l i c e
S h e r i f f ' s D e p a r t m e n t

911
911
911 or ( 4 0 9 ) 277-6250

M e d i c a l E m e r g e n c y 911 or ( 4 0 9 ) 830-2250

H o s p i t a l N a m e T r i n i t y M e d i c a l C e n t e r
P h o n e N o . ( 4 0 9 ) 836-6173

H o s p i t a l A d d r e s s

M a p t o H o s p i t a l (see next p a g e )

700 M e d i c a l P k w y ,
B r e n h a m , T e x a s

D i r e c t i o n s t o t h e H o s p i t a l f r o m t h e s i te: T r a v e l s ou th o n S t a t e H i g h w a y 3 6 ,
a p p r o x i m a t e l y three m i l e s , turn l e f t on M e d i c a l P a r k w a y , th e h o s p i t a l i s on th e l e f t .

T N R C C C o n t a c t s

T N R C C P A / S I P r o g r a m M a n a g e r :

T N R C C C e n t r a l O f f i c e H e a l t h & S a f e t y
R e p r e s e n t a t i v e :
T N R C C F i e l d H e a l t h & S a f e t y
R e p r e s e n t a t i v e :

A l l a n M . S e i l s - A u s t i n , T e x a s
Phone: W o r k ( 5 1 2 ) 239-2514
J o h n S y e r - A u s t i n , T e x a s
P h o n e : W o r k ( 5 1 2 ) 239-4136
To be D e t e r m i n e d
P h o n e : W o r k
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S E C T I O N 1
I N T R O D U C T I O N

P U R P O S E A N D P O L I C Y
T h e p u r p o s e o f t h i s h e a l t h a n d s a f e t y p l a n i s t o e s t a b l i s h p e r s o n n e l p r o t e c t i o n
s t a n d a r d s a n d m a n d a t o r y s a f e t y p r a c t i c e s a n d p r o c e d u r e s f o r work c o n d u c t e d f o r
e x p a n d e d s i t e i n s p e c t i o n s ( E S I ) u n d e r t h e T e x a s N a t u r a l Resource C o n s e r v a t i o n
C o m m i s s i o n ( T N R C C ) P r e l i m i n a r y A s s e s s m e n t / S i t e I n v e s t i g a t i o n ( P A / S I ) p r o g r a m . T h e
p l a n a s s i g n s r e s p o n s i b i l i t i e s , e s t a b l i s h e s s t a n d a r d o p e r a t i n g p r o c e d u r e s , a n d p r o v i d e s
f o r c o n t i n g e n c i e s t h a t m a y ari s e w h i l e f i e l d work i s b e i n g c o n d u c t e d a t t h e O l d Brazo s
F o r g e s i t e i n W a s h i n g t o n C o u n t y , T e x a s .
A l l ' p e r s o n n e l w h o e n g a g e i n f i e l d p r o j e c t a c t i v i t i e s a t t h e s i t e must b e f a m i l i a r w i t h t h i s
p l a n a n d c o m p l y w i t h i t s r e q u i r e m e n t s . T h e p r o v i s i o n s o f t h e p l a n a r e m a n d a t o r y f o r
a l l T N R C C f i e l d p e r s o n n e l o n t h i s p r o j e c t .
P R O G R A M D E S C R I P T I O N
T h i s e x p a n d e d s i t e i n s p e c t i o n w i l l b e c o n d u c t e d i n c o n f o r m a n c e w i t h t h e r e q u i r e m e n t s
o f t h e revi s ed H a z a r d R a n k i n g S y s t e m ( M R S ) 4 0 C F R Part 300; F i n a l R u l e , d a t e d
December 1 4 , 1990. T N R C C C e n t r a l O f f i c e s t a f f r e c e n t l y c o m p l e t e d c o l l e c t i n g
i n f o r m a t i o n n e ed ed t o p r e p a r e a work p l a n a n d t h i s h e a l t h a n d s a f e t y p l a n . T N R C C
C e n t r a l O f f i c e s t a f f p e r s o n n e l m a y v i s i t t h e s i t e t o a s s i s t i n e x e c u t i n g t h e work p l a n
a n d / o r c o n d u c t i n s p e c t i o n a c t i v i t i e s . A c t i v i t i e s t h a t w i l l b e c o n d u c t e d d u r i n g t h e s i t e
v i s i t i n c l u d e : s i t e r e c o n n a i s s a n c e , i n t e r v i e w s w i t h a n y s i t e p e r s o n n e l , a n d c o l l e c t i o n
o f s o i l a n d g r o u n d w a t e r s a m p l e s . T h e a n t i c i p a t e d t i m e f r a m e f o r t h e e x e c u t i o n o f a l l
t h e f i e l d work i s D e c e m b e r , 1999 . T h i s h e a l t h a n d s a f e t y p l a n p e r t a i n s t o a c t i v i t i e s
p e r f o r m e d w h i l e e x e c u t i n g t h e work p l a n .



S E C T I O N 2
S I T E I N F O R M A T I O N

G E N E R A L I N F O R M A T I O N
S i t e : O l d Brazo s F o r g e ( O B F ) s i t e ( E R A I d e n t i f i c a t i o n number T X D 0 4 8 9 0 1 2 3 5 ) .
L o c a t i o n : 1709 H i g h w a y 3 6 N o r t h , n o r t h w e s t o f B r e n h a m , W a s h i n g t o n C o u n t y ,
T e x a s .
M a i l i n g A d d r e s s : N o n e
P r o p o s e d d a t e o f f i e l d work: Dec ember , 1 999
H a z a r d A s s e s s m e n t : _ H i g h X M e d i u m _ L o w

_ N o n e _ U n k n o w n
S i t e d e s c r i p t i o n : T h e O l d Brazo s F o r g e ( O B F ) s i t e ( E R A I d e n t i f i c a t i o n number
T X D 0 4 8 9 0 1 2 3 5 ) . T h e f a c i l i t y w a s o p e r a t e d a s a wire s h e l v i n g m a n u f a c t u r i n g f a c i l i t y
b y H u s s m a n C o r p o r a t i o n ( H u s s m a n ) d u r i n g t h e p e r i o d f r o m 1 9 6 5 t o 1 988. T h e f a c i l i t y
has been a b a n d o n e d s in c e 1994. The OBF s i t e c o n s i s t s o f a p p r o x i m a t e l y 20 acres
l o c a t e d a t 1709 H i g h w a y 3 6 N o r t h , n o r t h w e s t o f B r e n h a m , W a s h i n g t o n C o u n t y ,
T e x a s . T h e g e o g r a p h i c c o o r d i n a t e s o f t h e s i t e a r e a p p r o x i m a t e l y 2 9 ° 2 5 ' 0 7 " nor th
l a t i t u d e a n d 3 0 ° 1 0 ' 5 6 " west l o n g i t u d e . T h e r e m a i n i n g s t r u c t u r e s a t t h e f a c i l i t y
i n c l u d e a m e t a l p l a n t b u i l d i n g c o v e r i n g a p p r o x i m a t e l y 110,000 f t 2 a n d l o c a t e d o n t h e
e a s t e r n s i d e o f t h e p r o p e r t y w i th a c oncr e t e covered p a r k i n g l o t l o c a t e d be tween t h e
b u i l d i n g t o t h e west a n d H i g h w a y 3 6 t o t h e east. T h r e e f o r m e r s e t t l i n g l a g o o n s w i t h
a c o m b i n e d area of a p p r o x i m a t e l y 2.4 acres are l o c a t e d in a s e p a r a t e f e n c e d area
n o r t h w e s t o f t h e p l a n t b u i l d i n g . T h e s i t e i s c u r r e n t l y i n a c t i v e .

S C O P E O F W O R K S U M M A R Y
T h e f i e l d team w i l l c o l l e c t g r o u n d w a t e r a n d s o i l s a m p l e s . S a m p l i n g d a t a t o b e
c o l l e c t e d i n c l u d e s : F i f t e e n d r i n k i n g water w e l l s w i t h i n a 1 m i l e r a d i u s o f t h e s i t e ( a n d
t w o d u p l i c a t e s ) , t o b e a n a l y z e d f o r o r g a n i c s a n d i n o r g a n i c s f o r t h e d e t e r m i n a t i o n o f
d o w n w a r d a n d / o r ou tward m i g r a t i o n o f c o n t a m i n a n t s f r o m t h e s i t e t o nearby
r e s i d e n t i a l d r i n k i n g water w e l l s . T h r e e a d d i t i o n a l d r i n k i n g water w e l l s w i t h i n a 4 m i t e
r a d i u s o f t h e s i t e w i l l b e d e s i g n a t e d a s b a c k g r o u n d w e l l s . E x t r a v o l u m e s o f water w i l l
b e c o l l e c t e d f o r l a b o r a t o r y Q A / Q C p r o c e d u r e s . W e l l l o g s were a v a i l a b l e i n t h e S S I
w o r k p l a n f o r t h e d r i n k i n g water w e l l s t h a t a r e t e n t a t i v e l y p l a n n e d f o r s a m p l i n g . T h e s e
w e l l s were i d e n t i f i e d d u r i n g p r e v i o u s s i t e i n v e s t i g a t i o n s .



T h r e e o n - s i t e g r o u n d water m o n i t o r i n g w e l l s ( a n d a d u p l i c a t e ) w i l l b e a n a l y z e d f o r
o r g a n i c s a n d i n o r g a n i c s t o d e t e r m i n e c o n d i t i o n s o f t h e u p p e r m o s t a q u i f e r a t t h e s i t e .
S i x s o i l s a m p l e s ( a n d a d u p l i c a t e ) w i l l b e c o l l e c t e d o n - s i t e f o r source c h a r a c t e r i z a t i o n
o f c o n t a m i n a n t s t o t h e f a c i l i t y . T h r e e b a c k g r o u n d s o i l s a m p l e s w i l l b e c o l l e c t e d f o r
a t t r i b u t i o n o f c o n t a m i n a n t s t o t h e s i t e . T h e b a c k g r o u n d s a m p l e l o c a t i o n s w i l l b e
de t e rmined i n t h e f i e l d . T h e l i k e l y l o c a t i o n s w i l l b e s o u t h w e s t a n d u p g r a d i e n t o f t h e
s i t e .
T h e s o i l s a m p l i n g l o c a t i o n s w i l l b e a d j u s t e d s o t h a t ob s erved areas o f c o n t a m i n a t i o n ,
a s i d e n t i f i e d b y p o t e n t i a l s o i l c o n t a m i n a t i o n , v i s i b l e s o i l s t a i n i n g , o r v i s i b l e l e a c h a t e
c o l l e c t i o n a t t h e s u r f a c e , a r e s a m p l e d .
T h e s e g r o u n d w a t e r a n d s o i l s a m p l e s w i l l b e c o l l e c t e d a c c o r d i n g t o t h e p r o c e d u r e s
o u t l i n e d i n t h e Q A P P .
N o s e d i m e n t s a m p l e s a r e p l a n n e d . T h e S S I s e d i m e n t s a m p l i n g event gave a n a d e q u a t e
e v a l u a t i o n o f t h e s u r f a c e water p a t h w a y . T h e S S I s u r f a c e water p a t h w a y e v a l u a t i o n
w i l l b e i n c l u d e d i n t h e E S I R e p o r t . N o a i r s a m p l e s a r e p l a n n e d t o a s s e s s r e l e a s e s t o
t h e a i r p a t h w a y ; however , r e s u l t s o f s u r f a c e s o i l s a m p l e s c o l l e c t e d f o r s o i l e x p o s u r e
p a t h w a y w i l l b e used t o a s s e s s p o t e n t i a l f o r r e l e a s e s t o occur t o a i r p a t h w a y .

S I T E / C H E M I C A L C H A R A C T E R I S T I C S
C h e m i c a l t y p e ( s ) : X L i q u i d
C h a r a c t e r i s t i c ' s ) : X C o r r o s i v e

V o l a t i l e
X U n k n o w n

X S o l i d
_ _ I g n i t a b l e

X T o x i c
O t h e r

_ X _ S l u d g e _ G a s
_ R a d i o a c t i v e

X Reac t iv e

S u m m a r y o f known wastes: See b e l ow.
L i s t o f c h e m i c a l s used o n s i t e: T h e f o l l o w i n g i n o r g a n i c a n a l y t e s a n d c o m p o u n d s were
f o u n d o n - s i t e d u r i n g p r e v i o u s T N R C C R e g i o n 1 2 a n d 9 i n s p e c t i o n s : l e a d , c y a n i d e ,
c a d m i u m , c h r o m i u m , c o p p e r , n i c k e l , a n d zinc.
D e s c r i p t i o n o f a l l known waste d i s p o s a l areas o n s i t e : T h e f o l l o w i n g waste a n d / o r
c o n t a i n m e n t areas o f concern were i d e n t i f i e d a t t h i s f a c i l i t y d u r i n g p r e v i o u s s i t e
i n v e s t i g a t i o n s :



S u r f a c e I m p o u n d m e n t s :
T h r e e s u r f a c e i m p o u n d m e n t s a r e l o c a t e d w i t h i n a n a p p r o x i m a t e l y t w o acre f e n c e d area
n o r t h w e s t o f t h e f a c i l i t y p l a n t b u i l d i n g . T h e s e i m p o u n d m e n t s were used a s heavy
m e t a l f l o c c u l a t i o n a n d s e t t l i n g l a g o o n s f o r e f f l u e n t d i s c h a r g e d f r o m t h e p l a n t . T h e
i m p o u n d m e n t s were c e r t i f i e d a s c l o s e d i n 1984 a f t e r s l u d g e a n d s i x i n c h e s o f s o i l
were removed f r o m t h e l a g o o n s a n d d i s p o s e d ,
U n n a m e d T r i b u t a r y :
A n unnamed t r i b u t a r y o f L i t t l e S a n d y C r e e k o r i g i n a t e s f r o m west s i d e o f t h e s u b j e c t
p r o p e r t y . T h i s t r i b u t a r y i s a n i n t e r m i t t e n t s t r e a m / d r a i n a g e canal w h i c h m e a n d e r s t o
t h e n o r t h - n o r t h e a s t f o r a d i s t a n c e o f a p p r o x i m a t e l y 3,000 f e e t t o t h e j u n c t i o n w i t h
L i t t l e S a n d y C r e e k . F i e l d i n v e s t i g a t i o n s c o n d u c t e d b y T N R C C p e r s o n n e l r e v e a l e d tha t
t h e f a c i l i t y w a s d i s c h a r g i n g was t e water f r o m t h e l a g o o n s t o t h e i n t e r m i t t e n t s tream
w i t h o u t a p e r m i t .
S i t e waste management h i s t o r y : A review o f t h e f a c i l i t y was t e m a n a g e m e n t a c t i v i t i e s
re cord s r e v e a l e d t h a t O B F h a d r e c e i v e d , s t ored a n d p r o c e s s e d m e t a l s a n d m e t a l p l a t i n g
c o m p o u n d s f o r u s e i n i t ' s m a n u f a c t u r i n g a n d p l a t i n g p r o c e s s e s . H a z a r d o u s was t e s
a s s o c i a t e d w i t h e l e c t r o p l a t i n g and r i n s i n g have been i d e n t i f i e d a t t h e s i t e and ar e
c od ed F 0 0 6 , F 0 0 7 , F 0 0 9 , a n d F 0 1 4 .
S u m m a r y o f o f f - s i t e d i s p o s a l : C h e m i c a l a n a l y s e s o f s o i l s a m p l e s c o l l e c t e d f r o m t h e
unnamed t r i b u t a r y b y T N R C C p e r s o n n e l i n 1984, 1 9 8 6 , a n d 1987 r e v e a l e d e l e v a t e d
l e v e l s o f heavy m e t a l s d o w n s t r e a m o f t h e f a c i l i t y . C o n c e n t r a t i o n s o f c h r o m i u m ,
n i c k e l , z i n c , and c o p p e r were d e t e c t e d a t m a x i m u m c o n c e n t r a t i o n s o f 58,000,
34,000, 3,000, 6,000 m g / K g .
I n 1 9 9 2 , 1 9 9 3 , 1 9 9 5 , a n d 1 9 9 6 , g r o u n d wa t er s a m p l e s were c o l l e c t e d f r o m area
r e s i d e n t i a l water w e l l s l o c a t e d w i t h i n o n e m i l e t o t h e east o f t h e s i t e . R e s u l t s o f
l a b o r a t o r y a n a l y s e s o f w a t e r s a m p l e s f r o m t h e wat er w e l l s s a m p l e d i n d i c a t e d e l e v a t e d
c o n c e n t r a t i o n s o f chromium as h i g h a s 0.122 m g / l in the d r i n k i n g water a q u i f e r
b enea th the area.
U n u s u a l f e a t u r e s ( s u r f a c e i m p o u n d m e n t / t a n k i n t e g r i t y , power l i n e s , t e rra in , e t c . ) : A l l
r e m a i n i n g s t r u c t u r e s ar e b e l i e v e d t o b e i n t a c t and a c c e s s i b l e . A c h a i n - l i n k f e n c e
b o r d e r s t h e f a c i l i t y . I t i s n o t known i f t h e s i t e h a s p o w e r o r running water. T h e r e a r e
r e p o r t e d t o b e t h r e e wa t er w e l l s l o c a t e d o n - s i t e . I n f o r m a t i o n r e g a r d i n g t h e c o m p l e t i o n
d e t a i l s o f o n l y o n e o f t h e w e l l s i s known.
C u r r e n t s t a t u s o f s i t e : I n a c t i v e , c l o s e d s u r f a c e i m p o u n d m e n t s a r e c o n s i d e r e d t o b e
u n d e r p o s t - c l o s u r e care a n d m a i n t e n a n c e .



S u m m a r y o f t h e r e g u l a t o r y h i s t o r y o f t h e s i te: I n A u g u s t 1980 O B F f i l e d a P a r t A
h a z a r d o u s was t e p e r m i t a p p l i c a t i o n w i t h t h e T e x a s D e p a r t m e n t o f W a t e r R e s o u r c e s
( T D W R ) f o r t h e t r e n c h c o i i e c t i o n sy s t em a n d t h e s u r f a c e i m p o u n d m e n t s . T h e s u r f a c e
i m p o u n d m e n t s were r e g u l a t e d a s h a z a r d o u s was t e p r o c e s s i n g / d i s p o s a l f a c i l i t i e s u n d e r
T D W R a n d T e x a s W a t e r C o m m i s s i o n ( T W O ) S o l i d W a s t e R e g i s t r a t i o n N o . 30897. O B F
s u b m i t t e d r e g i s t r a t i o n s d a t e d J u n e 1 4 , 1982 a n d J u n e 1 3 , 1989.
A f t e r a w a s t e w a t e r t r e a t m e n t s y s t e m w a s i n s t a l l e d i n 1 982, t h e f a c i l i t y ceased
d i s c h a r g i n g i n t o t h e s u r f a c e i m p o u n d m e n t s a n d b egan d i s c h a r g i n g t r e a t e d e f f l u e n t
under T W C W a t e r Q u a l i t y P e r m i t N o . 02542 a n d N a t i o n a l P o l l u t i o n D i s c h a r g e
E l i m i n a t i o n S y s t e m ( N P D E S ) P e r m i t N o . T X 0089486, i s s u e d o n A p r i l 5 , 1982 .
The w a s t e w a t e r conveyance t r e n c h e s were c l o s e d i n - p l a c e in a c c o r d a n c e w i t h a
i n t e r i m s t a t u s c l o s u r e p l a n a p p r o v e d b y T D W R o n A p r i l 2 6 , 1 982. T h e p l a n i n c l u d e d
t h e t r a n s f e r o f a p o r t i o n o f t h e h a z a r d o u s m a t e r i a l w i t h i n t h e t r e n c h e s , e x c a v a t e d p r i o r
t o th e c o n s t r u c t i o n o f a c oncre t e f o u n d a t i o n , t o one o f th e s u r f a c e i m p o u n d m e n t s .
T D W R a p p r o v e d t h e c l o s u r e p l a n w i t h t h e r equ ir ement t h a t t h e t r e n c h e s b e r e g u l a t e d
as a landf i l l a s no t a l l o f the c o n t a m i n a t e d s o i l was removed.
T h e t h r e e s u r f a c e i m p o u n d m e n t s were c l o s e d i n - p l a c e w i t h a c l o s u r e p l a n a p p r o v e d b y
T D W R o n Oc tob e r 1 9 , 1983. C l o s u r e c e r t i f i c a t i o n w a s p r o v i d e d f o r t h e s u r f a c e
i m p o u n d m e n t s on A u g u s t 22 , 1984.
I n 1984, O B F r e c o r d e d i n t h e W a s h i n g t o n C o u n t y d e ed r e cord s a .459 acre area,
i d e n t i f i e d a s the conveyance t r enche s and a 1.964 acre area, i d e n t i f i e d a s the s u r f a c e
i m p o u n d m e n t s a s h a z a r d o u s waste d i s p o s a l s i t e s .
I n N o v e m b e r 1984, t h e f a c i l i t y f i l e d a n A f f i d a v i t o f E x c l u s i o n w i th T D W R . T h e
a f f i d a v i t w a s f i l e d t o e x e m p t O B F f r o m s u b m i t t i n g a R C R A Part B p e r m i t a p p l i c a t i o n .
O n J u l y 3 1 , 1 985, t h e T e x a s W a t e r C o m m i s s i o n ( T W C } w i t h d r e w t h e request f o r t h e
R C R A Part B p e r m i t a p p l i c a t i o n , r e s u l t i n g i n O B F b e i n g i n v i o l a t i o n o f o p e r a t i n g
h a z a r d o u s was t e l a n d f i l l s w i t h o u t a p e r m i t . T h e l a n d f i l l s c u r r e n t l y a r e n o t p e r m i t t e d .
A N o t i c e o f V i o l a t i o n w a s i s s u e d f r o m t h e T W C H o u s t o n D i s t r i c t o n M a y 2 3 , 1986 f o r
n o t i f i c a t i o n , t r a i n i n g , c o n t i n g e n c y p l a n , s h i p p i n g , record k e e p i n g , a n d c o n t a i n e r
m a n a g e m e n t .
O n M a y 2 7 , 1 9 8 6 , T W C reque s t ed a r e m e d i a l a c t i o n p l a n f r o m H u s s m a n t o a d d r e s s
the c o n t a m i n a t i o n at the OBF s i t e .



TWC issued a N o t i c e o f D e f i c i e n c y on May 27, 1988 to H u s s m a n r e g a r d i n g a
G r o u n d w a t e r A s s e s s m e n t P l a n ( G W A ) . O n F e b r u a r y 1 , 1 989, T W C r e q u e s t e d P h a s e
I I m o n i t o r w e l l s a n d s a m p l e s , p o s t - c l o s u r e p e r m i t , a n d a w o r k p l a n f o r o f f s i t e
i n v e s t i g a t i o n a n d r e m e d i a t i o n .
O n A u g u s t 2 , 1 9 8 9 , T W C a p p r o v e d t h e P h a s e I I R e p o r t w i t h t h e s t i p u l a t i o n t h a t
q u a r t e r l y g r o u n d water m o n i t o r i n g c o n t i n u e .
H u s s m a n n o t i f i e d T W C o n J u n e 2 4 , 1 9 9 2 t h a t o w n e r s h i p o f t h e p r o p e r t y h a d
t r a n s f e r r e d t o R e c y c l e d P r o d u c t s C o r p o r a t i o n ( R P C ) o f B r e n h a m , T e x a s . R P C s o l d t h e
p r o p e r t y t o R e c o n v e r s i o n T e c h n o l o g i e s o f T e x a s , I n c a p p r o x i m a t e l y 2 m o n t h s a f t e r
p u r c h a s i n g t h e p r o p e r t y f r o m H u s s m a n . N o N o t i c e o f R e g i s t r a t i o n u p d a t e o r
n o t i f i c a t i o n b y t h e f a c i l i t y owners w a s f i l e d d u r i n g 1 9 9 2 - 1 9 9 4 .
O n N o v e m b e r 3 , 1994, T N R C C i s su ed a N o t i c e o f E x e c u t i v e D i r e c t o r ' s P r e l i m i n a r y
R e p o r t a n d P e t i t i o n f o r a T N R C C order a s s e s s i n g a d m i n i s t r a t i v e p e n a l t i e s a n d r e q u i r i n g
c o r r e c t i v e a c t i o n b y H u s s m a n C o r p . , R e c o n v e r s i o n T e c h n o l o g i e s o f T e x a s , a n d
R e c y c l e d P r o d u c t s C o r p .



S E C T I O N 3
P R O J E C T T E A M O R G A N I Z A T I O N

T a b l e 3 . 1 d e s c r i b e s t h e r e s p o n s i b i l i t i e s o f a l l s t a f f a n d o n - s i t e p e r s o n n e l a s s o c i a t e d
w i t h t h i s p r o j e c t . T h e names o f i n d i v i d u a l s a s s o c i a t e d w i t h t h i s p r o j e c t a r e l i s t e d
b e l o w :

T N R C C P A / S I P r o g r a m M a n a g e r :
S t a f f S a f e t y O f f i c e r :
S i t e I n v e s t i g a t i o n M a n a g e r :
A s s i s t a n t S i t e I n v e s t i g a t i o n M a n a g e r :
S i t e S a f e t y O f f i c e r :

A l l a n M . S e i l s , A u s t i n , T e x a s
J o h n S y e r , A u s t i n , T e x a s
G a r y L . H a z e l w o o d ; T y l e r , T e x a s
M e l i s s a C o r d e l l , A u s t i n , T e x a s
To Be D e t e r m i n e d .

P e r s o n n e l - T h e S i t e I n v e s t i g a t i o n M a n a g e r d e s i g n a t e s t h e S i t e H e a l t h a n d S a f e t y
O f f i c e r who w i l l b e r e s p o n s i b l e t o s e e t h a t the s i t e work i s p e r f o r m e d in a m a n n e r
c o n s i s t e n t w i t h t h e H e a l t h a n d S a f e t y P l a n ( H A S P ) . T h e S i t e H e a l t h a n d S a f e t y O f f i c e r
w i l l b e r e s p o n s i b l e f o r H e a l t h a n d S a f e t y b r i e f i n g s b e f o r e each d a i l y on- s i t e i n s p e c t i o n .
T h e S i t e I n v e s t i g a t i o n M a n a g e r o r t h e S i t e H e a l t h a n d S a f e t y O f f i c e r m a y t e m p o r a r i l y
s u s p e n d f i e l d a c t i v i t i e s i f h e a l t h a n d s a f e t y o f p e r s o n n e l a r e e n d a n g e r e d . T h e S i t e
I n v e s t i g a t i o n M a n a g e r o r t h e S i t e H e a l t h a n d S a f e t y O f f e r m a y t e m p o r a r i l y s u s p e n d a n
i n d i v i d u a l f r o m t h e f i e l d a c t i v i t i e s f o r i n f r a c t i o n s o f t h e H A S P .



T a b l e 3.1
S t a f f a n d On-site Personnel

| T i t l e General Descr ip t ion R e s p o n s i b i l i t i e s
P A / S I P r o g r a m M a n a g e r /

D e p u t y

S t a f f S a f e t y O f f i c e r

S i t e S a f e l y O f f i c e r

R e p o r t s l o u p p e r - l e v e l m a n a g e m e n t . H a s a u t h o r i t y t o
d i r e c t s i t e i n v e s t i g a t i o n a c t i v i t i e s . A s s u m e s
r e s p o n s i b i l i t y o f me e t ing a l l P A / S I program
g o a l s / o b j e c t i v e s .

A d v i s e s i h e P A / S I Program M a n a g e r o n a l l a s p e c t s o f
h e a l t h a n d s a f e t y . Reviews H e a l t h a n d S a f e t y P l a n s
s ubmi t t ed to Central O f f i c e .

A d v i s e s d i e S i t e I n v e s t i g a t i o n M a n a g e r o n a l l a s p e c t s
o f h e a l t h a n d s a f e l y . A s s u r e s p r o p e r f i e l d s a f e t y i s
i m p l e m e n t e d a c c o r d i n g t o t h e p r o j e c t H e a l t h a n d
S a f e t y P l a n .

P r e p a r e s , o r g a n i z e s , a n d p r o v i d e s p r o g r a m s u p p o r t m a t e r i a l .
R e v i e w s / a p p r o v e s t h e p r o j e c t W o r k P l a n , H e a l t h a n d S a f e t y P l a n ,
a n d t h e Q u a l i t y A s s u r a n c e P r o j e c t P l a n . A p p o i n t s f i e l d team
members for the f i e l d work.
B r i e f s t h e S i t e I n v e s t i g a t i o n M a n a g e r o n h i s s p e c i f i c d u t i e s .
Ensur e s , t h r o u g h t h e S t a f f S a f e l y O f f i c e r , t h a t s a f e t y a n d h e a l t h
r equ ir ement s are met.
S e r v e s a s t h e l i a i s o n w i t h t h e Region V I E P A R e p r e s e n t a t i v e .
A d v i s e s t h e P A / S I Program M a n a g e r o n a l l h e a l t h a n d s a f e t y
i s sues. Reviews a l l p r o j e c t H e a l t h a n d S a f e l y P l a n s 1 0 assure
proper c l o t h i n g and p r o t e c t i v e equipment are i d e n t i f i e d .
Ensures t h a i t h e p r o p e r p r o t e c t i v e c l o t h i n g a n d s a f e t y e q u i p m e n t
a r e a v a i l a b l e f o r t h e f i e l d i n v e s t i g a t i o n e f f o r t s .
Ensures t h a t e n t r y and e x i l c o n t r o l s a t th e s i t e access c o n t r o l p o i n t s
are in p l a c e and m a i n t a i n e d .
P e r i o d i c a l l y i n s p e c t s p r o t e c t i v e c l o t h i n g a n d e q u i p m e n t .
C o n f i r m s each team m e m b e r ' s s u i t a b i l i t y f o r work based o n a
p h y s i c i a n ' s r e c ommenda t i on .
M o n i t o r s th e work p a r t i e s f or s i g n s o f s t r e s s , such a s co ld
e x p o s u r e , heat s t r e s s , and f a t i g u e .
I m p l e m e n t s t h e h e a l t h a n d s a f e t y p l a n .
C o n d u c t s p e r i o d i c i n s p e c t i o n s t o d e t e r m i n e i f t h e p r o j e c t H e a l t h
a n d S a f e t y P l a n i s b e i n g f o l l o w e d .
E n f o r c e s t h e b u d d y sy s t em.



T a b l e 3 . 1
S t a f f a n d On-s i t e Personnel

( C o n t i n u e d )
T i t l e G e n e r a l D e s c r i p t i o n R e s p o n s i b i l i t i e s

S i t e S a f e l y O f f i c e r
( C o n t i n u e d )

S i t e I n v e s t i g a t i o n
M a n a g e r

P r e p a r e s W o r k P l a n , a n d H e a l t h a n d S a f e t y P l a n t o r
r e v i e w / a p p r o v a l . R e s p o n s i b l e f o r H e l d i n v e s t i g a t i o n
p h a s e o f t h e p r o j e c t .

N o t i f i e s , when n e c e s s a r y , l o c a l p u b l i c e m e r g e n c y o f f i c i a l s i n
c o o r d i n a t i o n w i t h o n - s i t e r e p r e s e n t a t i v e s .
C o o r d i n a t e s emergency m e d i c a l care.
Ensures s e l u p o f d e c o n t a m i n a t i o n l i n e s a n d s o l u t i o n s a p p r o p r i a t e
f o r t h e t y p e o f c h e m i c a l c o n t a m i n a t i o n o n t h e s i t e .
C o n t r o l s d e c o n t a m i n a t i o n o f a l l e qu ipmen t , p er s onne l , and s a m p l e s
f r o m th e c o n t a m i n a t e d areas.
Ensures p r o p e r d i s p o s a l o f c o n t a m i n a t e d c l o t h i n g a n d m a t e r i a l s .
A d v i s e s m e d i c a l p er sonne l o f p o t e n t i a l e xpo sur e s a n d
consequences.
Not i f i e s emergency r e spon s e p e r s o n n e l by t e l e p h o n e or r a d i o in th e
event of an emergency.
Ensure s tha t a l l p e r s o n n e l c a n a p p r o p r i a t e l y u s e t h e e q u i p m e n t .
O b t a i n s p e r m i s s i o n f o r s i t e access f r o m t h e p r o p e r t y owners o r
t h e i r r e p r e s e n t a t i v e s . C o o r d i n a t e s a l l f i e l d a c t i v i t i e s w i t h t h e
a p p r o p r i a t e l o ca l c o m m u n i t y o f f i c i a l s .
P r e p a r e s t h e W o r k P l a n a n d H e a l t h a n d S a f e l y P l a n t o r C e n t r a !
O f f i c e r e v i e w / a p p r o v a l . Ensures t h a t t h e work p l a n i s c o m p l e t e
and s u b m i t t e d to meet s c h e d u l e r e q u i r e m e n t s .
Executes the Work P l a n , H e a l t h and S a f e l y P l a n , and assures
Q A P P r e q u i r e m e n t s are me t a c c o r d i n g to (he p r o j e c t s c h e d u l e .
E n f o r c e s s a f e t y p r o c e d u r e s t h r o u g h t h e S i t e S a f e t y O f f i c e r .
Document s f i e l d a c t i v i t i e s a n d s a m p l e c o l l e c t i o n e f f o r t s .
S e r v e s a s a l i a i s o n w i t h t h e o n - s i t e c l i e n t r e p r e s e n t a t i v e .



T a b l e 3 . 1
S t a f f a n d O i l - s i t e Personnel

( C o n t i n u e d )
T i t l e G e n e r a l D e s c r i p t i o n R e s p o n s i b i l i t i e s

S i t e I n v e s t i g a t i o n M a n a g e r
( C o n t i n u e d )

P r e p a r e s a n d s u b m i t s t h e f i n a l r e p o r t a n d r equ ir ed s u p p o r t
d o c u m e n t a t i o n f o r C e n t r a l O f f i c e a p p r o v a l .

F i e l d T e a m Member s P e r f o r m f i e l d a c t i v i t i e s a s i n s t r u c t e d h y S i t e
I n v e s t i g a t i o n M a n a g e r .

S a f e l y c o m p l e t e t h e o n - s i t e t a s k s required t o f u l f i l l t h e work p l a n .

N o t i f y S i t e S a f e t y O f f i c e r o r s u p e r v i s o r i m m e d i a t e l y o f s u s p e c t e d
o r noted u n s a f e c o n d i t i o n s observed i n t h e H e l d .
T a k e p r e c a u t i o n s necessary t o pr ev en t i n j u r y t o t h e m s e l v e s and
o t h e r e m p l o y e e s .
Read, s i g n - o f f , a n d c o m p l y w i t h t h e p r o j e c t H e a l t h a n d S a f e t y P l a n
b e f o r e e n t e r i n g t h e s i t e f o r f i e l d a c t i v i t i e s .
M a i n t a i n visual contact between partners ( b u d d y sys tem).
P e r f o r m o n l y tho s e t a s k s th ey b e l i e v e th ey c a n d o s a f e l y .
I m m e d i a t e l y r e p o r t t o t h e f i e l d team l e a d e r a n y a c c i d e n t s a n d / o r
u n s a f e c o n d i t i o n s , o r a n y d e v i a t i o n s f r o m t h e H e a l t h a n d S a f e t y
P l a n .
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S E C T I O N 4
S A F E T Y A N D H E A L T H R I S K A N A L Y S I S

R E S P I R A T O R Y H A Z A R D S
R e s p i r a t o r y h a z a r d s m a y e x i s t o n s i t e f r o m t h e p o t e n t i a l p r e s e n c e o f heavy m e t a l
c o n t a m i n a n t s , wh i ch c o u l d b e i n h a l e d i f d u s t were p r o d u c e d d u r i n g s o i l s a m p l i n g
a c t i v i t i e s .
C H E M I C A L H A Z A R D S
C h e m i c a l h a z a r d s c a n e x i s t when l i q u i d , v a p o r s , o r s o i l s a m p l e s contac t human t i s s u e .
Every e f f o r t w i l l b e made t o avo id i n a d v e r t e n t c o n t a c t w i t h t h e c h e m i c a l m e d i a a t t h e
s i t e . S i n c e g r o u n d w a t e r , s o i l , a n d s e d i m e n t s a m p l e s w i l l b e c o l l e c t e d , p r o t e c t i v e
e q u i p m e n t w i l l b e used t o avo id p h y s i c a l c o n t a c t . T h e c h e m i c a l h a z a r d s a t t h e s i t e
i n c l u d e : l i q u i d s , s o i l s , a n d / o r g r o u n d w a t e r l e a c h a t e c o n t a i n i n g h a z a r d o u s s u b s t a n c e s
a n d p r i o r i t y p o l l u t a n t m e t a l s d e t e c t e d d u r i n g p r e v i o u s i n v e s t i g a t i o n s . A l s o , a n o t h e r
p o t e n t i a l h a z a r d i s c on ta c t w i t h a c i d i c s o i l s o r wa t e r , p r i m a r i l y t h r o u g h sk in c o n t a c t .
I n f o r m a t i o n on the c o n t a m i n a n t s t h a t may be e n c o u n t e r e d at the s i t e i s p r e s e n t e d in
S e c t i o n 2 a n d A p p e n d i x B . T h e s i t e m a y c o n t a i n o t h e r h a z a r d o u s c h e m i c a l s t h a t m a y
r e l e a s e h a z a r d o u s o r t o x i c v a p o r s . T h e s i t e w i l l b e a p p r o a c h e d w i t h c a u t i o n , a n d a n y
m o v i n g o r h a n d l i n g o f d r u m s , c o n t a i n e r s , o r e q u i p m e n t w i l l b e a v o i d e d .
O t h e r c h e m i c a l h a z a r d s w h i c h may be e n c o u n t e r e d a t the s i t e are a i r b o r n e p a r t i c u l a t e
f r o m heavy m e t a l c o n t a m i n a t e d s o i l s . S i n c e p a r t i c u l a t e a r e o f c onc ern , h i g h w i n d s a n d
s a m p l i n g a c t i v i t i e s w h i c h cr ea t e d u s t a n d cause p a r t i c u l a t e t o become a i r b o r n e , w i l l
i m p o s e a r e q u i r e m e n t t o m o d i f y o p e r a t i n g p r o c e d u r e s . I f t h e s e c o n d i t i o n s occur a t t h e
s i t e , work w i l l b e c o n d u c t e d u p w i n d o f t h e h a z a r d . I f t h e w ind c o n d i t i o n s c h a n g e o r
a s a m p l i n g a c t i v i t y r e s u l t s i n p a r t i c u l a t e m a t t e r b e c o m i n g a f a c t o r , t h e s i t e w i l l b e
e v a c u a t e d , a s n e c e s s a r y , t o m i n i m i z e u n n e c e s s a r y e x p o s u r e , o r a p p r o p r i a t e s a f e t y
p r o t e c t i o n e q u i p m e n t w i l l b e u s ed.
R O U T E S O F E X P O S U R E
T h e f i e l d t eam m a y b e e x p o s e d t o c o n t a m i n a t e d m a t e r i a l s t h r o u g h i n h a l a t i o n ,
i n g e s t i o n , a n d / o r s k i n a n d e y e c o n t a c t .

R e s p i r a t o r y s y s t e m contac t w i t h h a z a r d o u s a i r b o r n e m a t e r i a l s c a n occur. I f
t h e s e c o n d i t i o n s e x i s t , f i e l d work w i l l b e c o n d u c t e d u p w i n d , p r o p e r p r o t e c t i v e
e q u i p m e n t w i l l b e u s e d , or th e s i t e w i l l b e e v a c u a t e d .
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Eye contact w i th s o l i d s a m p l e s tha t are c o n t a m i n a t e d can occur when a worker
do e s n o t wear s a f e t y g l a s s e s w h i l e s a m p l e s a r e b e i n g t a k e n o r h a n d l e d .
S k i n c o n t a c t w i t h c o n t a m i n a t e d s o l i d o r l i q u i d s a m p l e s c a n occur when a worker
d o e s n o t wear g l o v e s a n d p r o t e c t i v e c l o t h i n g d u r i n g s a m p l i n g a c t i v i t i e s .
G a s t r o i n t e s t i n a l s y s t e m c o n t a c t w i t h s a m p l e s c an occur when w o r k e r s do no t
ob s erve p e r s o n a l h y g i e n e r u l e s d e s i g n e d t o r e d u c e t h e chance o f i n g e s t i n g s i t e
c o n t a m i n a n t s ( i . e . , wash h a n d s b e f o r e s m o k i n g , e a t i n g , o r d r i n k i n g ) .

P H Y S I C A L H A Z A R D S
A b a n d o n e d S i t e s
T h e s i t e i s c u r r e n t l y a b a n d o n e d . T h e r e m a y b e u n k n o w n p h y s i c a l h a z a r d s en c oun t e r ed
d u r i n g s i t e s a m p l i n g event s t h a t c o u l d cause p h y s i c a l i n j u r y . T h e s t r u c t u r a l i n t e g r i t y
o f t h e b u i l d i n g s a n d s t r u c t u r e s , c o n d i t i o n o f t h e s u r f a c e i m p o u n d m e n t b erms , a n d
p o t e n t i a l s p i l l areas s u r r o u n d i n g t h e known was t e m a n a g e m e n t u n i t s p r e s e n t u n k n o w n
p h y s i c a l h a z a r d s . F i e l d work s h o u l d b e p e r f o r m e d u s i n g a l l normal s a f e t y p r e c a u t i o n s .
T h e H e a l t h a n d S a f e t y P l a n g u i d e l i n e s c o n c e r n i n g a v o i d i n g p h y s i c a l h a z a r d s w i l l b e
f o l f o w e d , a s a m i n i m u m . I n a d d i t i o n ,

U n n e c e s s a r y m o v i n g o r o p e n i n g a n y heavy o r b u l k y c o n t a i n e r s , d r u m s , b a g s ,
etc., w i l l b e a v o i d e d ;
The "buddy" system w i l l be used at all t imes.

H e a t S t r e s s
I f e l e v a t e d t e m p e r a t u r e s a r e e n c o u n t e r e d , heat s t r e s s m a y occur. F i e l d work m a y b e
p e r f o r m e d when d a y t i m e t e m p e r a t u r e s a r e h i g h . W a t e r w i l l b e a v a i l a b l e o n s i t e , a n d
t h e S i t e S a f e t y O f f i c e r w i l l e n c o u r a g e worker s t o d r i n k f r e q u e n t l y t o p r e v e n t
d e h y d r a t i o n a n d s t a y i n s h a d e d areas whenever p o s s i b l e . I n a d d i t i o n , workers s h o u l d
a d h e r e t o t h e r e c o m m e n d e d w o r k / r e s t s c h e d u l e d e t e r m i n e d b y t h e S i t e S a f e t y O f f i c e r .
D e p e n d i n g o n work l e v e l s a n d t e m p e r a t u r e s , each i n d i v i d u a l s h o u l d m o n i t o r h i s b o d y
t e m p e r a t u r e a n d not e i n d i c a t i o n s o f heat s t r e s s a s t h e y onse t . T h e " b u d d y " s y s t e m
w i l l b e used a t a l l t i m e s t o check each o t h e r f o r t h e f i r s t s y m p t o m s o f heat s t r e s s .
H e a t s t r e s s / s t r o k e c o n t r o l . T h e T N R C C S i t e S a f e t y O f f i c e r w i l l s e t work a n d break
s c h e d u l e s d e p e n d i n g o n t h e o u t s i d e t e m p e r a t u r e . G e n e r a l g u i d e l i n e s f o r heat s t r e s s
c o n t r o l w h i l e s a m p l i n g i n c l u d e rest br eaks i n t h e s h a d e f o r a t l e a s t 1 0 m i n u t e s o u t o f
every hour d u r i n g e l e v a t e d t e m p e r a t u r e s . Rest t i m e s h a l l a l s o i n c l u d e f l u i d r e p l a c e m e n t
w i t h water o r e l e c t r o l y t e s f l u i d s .
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H e a t s t r e s s / s t r o k e m o n i t o r i n g . T h e T N R C C S i t e S a f e t y O f f i c e r w i l l m o n i t o r workers
w h o a r e p e r f o r m i n g s t r e n u o u s a c t i v i t i e s i n e l e v a t e d t e m p e r a t u r e s f o r heat s t r e s s /
s t r o k e . M o n i t o r i n g w i l l b e c o n d u c t e d a t t h e S i t e S a f e t y O f f i c e r s d i s c r e t i o n , w o r k e r ' s
r e q u e s t , or a t th e b e g i n n i n g o f a rest p e r i o d . The m o n i t o r i n g s h a l l a l s o b e c o n d u c t e d
when worker s p e r f o r m a n c e o r m e n t a l s t a t u s s i g n i f i c a n t l y c h a n g e s . T h e heat s t r e s s
m o n i t o r i n g p l a n m a y i n c l u d e :

M e a s u r e m e n t of worker heart ra t e , OR
M e a s u r e m e n t o f b o d y t e m p e r a t u r e , a n d
O b s e r v a t i o n o f t h e f i e l d t eam member s f o r s i g n s a n d s y m p t o m s o f heat i n j u r y .

H e a r t rate ( H R ) w i l l b e measured b y t h e r a d i a l p u l s e f o r 3 0 s e c o n d s a s e a r l y a s p o s s i b l e
d u r i n g t h e r e s t i n g p e r i o d . T h e H R a t t h e b e g i n n i n g o f t h e rest p e r i o d s h o u l d n o t
exceed 1 0 0 beats p e r minute . I f t h e H R e x c e e d s 1 0 0 b e a t s p e r m i n u t e , t h e next work
p e r i o d w i l l b e s h o r t e n e d b y o n e t h i r d w h i l e t h e l e n g t h o f t h e rest p e r i o d r e m a i n s t h e
same.
Body t e m p e r a t u r e w i l l b e measured u s i n g an oral t h e r m o m e t e r . W o r k e r b o d y
t e m p e r a t u r e s h o u l d n o t exceed 9 9 . 6 ° F . I f t h e w o r k e r ' s b o d y t e m p e r a t u r e e x c e ed s
t h i s , t h e work p e r i o d w i l l b e s h o r t e n e d b y o n e t h i r d w h i l e t h e l e n g t h o f t h e rest p e r i o d
remains the same. No p e r s o n w i l l b e p e r m i t t e d t o wear a s e m i p e r m e a b l e or
i m p e r m e a b l e g a r m e n t when b o d y t e m p e r a t u r e exceeds 1 0 0 . 6 ° F .
T a b l e 4 . 1 p r e s e n t s s u g g e s t e d f r e q u e n c i e s f o r heat m o n i t o r i n g . H e a t s t r e s s m o n i t o r i n g
w i l l b e p e r f o r m e d b y a p e r s o n w i t h a current f i r s t - a i d c e r t i f i c a t i o n . W o r k e r s t h a t
e x h i b i t s i g n s o f heat i n j u r y w i l l b e a l l o w e d t o rest u n t i l t h e s i g n s a r e n o l o n g e r
o b s e r v a b l e . The s i g n s o f heat s t r e s s / s t r o k e ar e d e p i c t e d in F i g u r e s 4 .1 and 4.2.
S u g g e s t e d e m e r g e n c y m e d i c a l p r o c e d u r e s f o r t r e a t i n g heat e x h a u s t i o n a n d heat s t roke
a r e a l s o p r o v i d e d .
C o l d I n j u r y
I t i s a n t i c i p a t e d tha t t h e f i e l d s a m p l i n g a c t i v i t i e s w i l l occur d u r i n g t h e w i n t e r m o n t h s .
A l l f i e l d p e r s o n n e l s h o u l d b e e s p e c i a l l y a l e r t t o t h e p o s s i b i l i t y o f c o l d i n j u r i e s , w h i c h
are most l i k e l y t o occur .when an u n p r o t e c t e d i n d i v i d u a l i s e x p o s e d to c o l d
t e m p e r a t u r e s . T e m p e r a t u r e , h u m i d i t y , p r e c i p i t a t i o n , a n d wind a l ! p l a y r o l e s i n t h e
d e v e l o p m e n t o f c o l d i n j u r i e s . T h e most s er ious c o l d i n j u r i e s a r e h y p o t h e r m i a a n d
f r o s t b i t e . D e h y d r a t i o n c a n a l s o occur i f i n s u f f i c i e n t f l u i d s a r e n o t t a k e n a s i n h o t
wea ther . I n c o l d w e a t h e r , t h e i n d i v i d u a l m a y n o t b e a s aware o f t h e p r o b l e m s ince
p e r s p i r a t i o n e v a p o r a t e s r a p i d l y o r i s a b s o r b e d b y l a y e r s o f heavy c l o t h i n g .
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I n d i v i d u a l s w i t h a h i s t o r y o f c o l d i n j u r i e s ( i . e . , f r o s t b i t e ) have a h i g h e r - t h a n - n o r m a l r i s k
o f r e curr enc e , n o t n e c e s s a r i l y i n v o l v i n g t h e p a r t p r e v i o u s l y i n j u r e d . I n d i v i d u a l s w i t h
p r i o r c o l d i n j u r i e s s h o u l d n o t i f y t h e H e a l t h a n d S a f e t y O f f i c e r a n d u s e t h e " b u d d y "
s y s t e m t o m o n i t o r e a r l y d e t e c t i o n o f c o l d i n j u r y s y m p t o m s .

T a b l e 4 . 1 - S u g g e s t e d F r e q u e n c y o f P h y s i o l o g i c a l M o n i t o r i n g f o r F i t a n d
A c c l i m a t i z e d W o r k e r s 1

T e m p e r a t u r e N o r m a l W o r k E n s e m b l e 2 I m p e r m e a b l e E n s e m b l e
9 0 ° F < 3 2 . 2 ° C ) o r above

8 7 . 5 - 9 0 ° F < 3 0 . 8 - 3 2 . 2 ° C )

8 2 . 5 - 8 7 . 5 ° F ( 2 8 . 1 - 3 0 . 8 ° C )

7 7 . 5 - 8 2 . 5 ° F ( 2 5 . 3 - 2 8 . 1 ° C }

7 2 . 5 - 7 7 . 5 ° F ( 2 2 . 5 - 2 5 . 3 ° C )

After each 45 m i n u t e work
p e r i o d
A f t e r each 60 m i n u t e s work
p e r i o d
Aft er each 90 m i n u t e s work
p e r i o d
A f t e r each 90 m i n u t e s work
p e r i o d
After each 1 50 m i n u t e s
work p e r i o d

A f t e r each 1 5 m i n u t e s
work p e r i o d
A f t e r each 3 0 m i n u t e s
work p e r i o d
After each 60 m i n u t e s
work p e r i o d
A f t e r each 9 0 m i n u t e s
work p e r i o d
A f t e r each 1 2 0 m i n u t e s
work p e r i o d

' F o r m o d e r a t e work , e.g. w a l k i n g about w i t h m o d e r a t e l i f t i n g a n d p u s h i n g .2 A normal work e n s e m b l e c o n s i s t s o f c o t t o n c o v e r a l l s or o th er c o t t o n c l o t h i n g w i t h
l o n g s l e e v e s a n d p a n t s .
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N o i s e
T h e f i e l d t eam m a y b e e x p o s e d t o e x c e s s iv e noi se l e v e l s i f v e h i c l e s o r i n d u s t r i a l
e q u i p m e n t i s o p e r a t i n g a t t h e s i t e . T h e r e f o r e , h e a r i n g p r o t e c t i o n w i l l b e a v a i l a b l e f o r
use as a p p r o p r i a t e .
S n a k e H a z a r d s
I t i s n o t l i k e l y t h a t snake s m a y b e e n c o u n t e r e d a t t h e s i t e . H o w e v e r , l o n g p a n t s a n d
h i g h boo t s or snake g u a r d s w i l l b e worn d u r i n g s i t e a c t i v i t i e s t o avo id a snake h a z a r d .
N e v e r reach i n t o a b u s h y area b e f o r e c h e c k i n g f o r snake s b y p r o b i n g t h e area w i t h a
s t i c k a n d l i s t e n i n g f o r movement i n t h e brush . W o r k e r s w i l l u s e c a u t i o n when w o r k i n g
in areas where snake s may be p r e s e n t .

I f a worker i s b i t t e n b y a p o i s o n o u s s n a k e , t h e f o l l o w i n g s t e p s s h o u l d b e t a k e n :
A t t e m p t t o i d e n t i f y t h e t y p e o f snake a n d i t s l o c a t i o n ,
K e e p t h e v i c t i m c a l m a n d m i n i m i z e m o v e m e n t ,
A p p l y i c e t o t h e area b i t t e n , a n d
T r a n s p o r t v i c t i m t o t h e nearest m e d i c a l f a c i l i t y .

S A F E W O R K P R A C T I C E S
T o ensure a s t r o n g s a f e t y awarenes s p r o g r a m d u r i n g t h e s a m p l i n g i n s p e c t i o n ,
p e r s o n n e l must have a d e q u a t e t r a i n i n g . T h e H e a l t h a n d S a f e t y P l a n must b e read b y
each member o f t h e f i e l d t eam b e f o r e c o n d u c t i n g f i e l d a c t i v i t i e s a n d b r i e f e d t o t h e f i e l d
t eam at th e b e g i n n i n g o f each s a m p l i n g d a y . A s a f e t y awarenes s must b e d e v e l o p e d
a n d c o m m u n i c a t e d t o a l l members o f t h e f i e l d t eam. A l l members o f t h e f i e l d t eam
w i l l a d h e r e t o t h e f o l l o w i n g s a f e t y r e q u i r e m e n t s w h i l e c o n d u c t i n g f i e l d work f o r t h i s
s a m p l i n g e f f o r t :

N o s m o k i n g , e a t i n g , o r d r i n k i n g c a r b o n a t e d b e v e r a g e s w h i l e a t t h e s i t e .
Do not carry m a t c h e s , l i g h t e r s , or o t h e r i g n i t i o n source s on the s i t e .
F a c i a l h a i r w i l l n o t b e a l l o w e d where r e s p i r a t o r s c on tac t t h e f a c e .
C o n t a c t l e n s e s w i l l n o t b e worn d u r i n g f i e l d work.
A l c o h o l i c b everage s w i l l n o t b e p e r m i t t e d i n s t a t e v e h i c l e s .
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A l w a y s u s e t h e " b u d d y " s y s t e m w h i l e p e r f o r m i n g f i e l d work.
A v o i d w a l k i n g t h r o u g h p u d d l e s o r s t a i n e d s o i l .
D i s c o v e r y o f u n u s u a l o r u n e x p e c t e d c o n d i t i o n s w i l l r e s u l t i n i m m e d i a t e
e v a l u a t i o n a n d r e a s s e s s m e n t o f s i t e c o n d i t i o n s a n d h e a l t h a n d s a f e t y p r a c t i c e s .
A s a f e t y b r i e f i n g w i l l b e p e r f o r m e d each d a y p r i o r t o o n - s i t e work b e g i n n i n g .
Other s a f e t y m e e t i n g s may be c o n d u c t e d , as neces sary.
T a k e p r e c a u t i o n s t o r e d u c e i n j u r i e s f r o m f i e l d e q u i p m e n t a n d o t h e r t o o l s .

A l l p e r s o n n e l w i l l check t h e i r e q u i p m e n t a t l ea s t t w o weeks b e f o r e g o i n g into t h e f i e l d
in case r e p l a c e m e n t s are necessary. For r e s p i r a t o r users, the correct c o r r e s p o n d i n g
c a r t r i d g e o r cani s t er f o r t h e u s e r ' s r e s p i r a t o r w i l l b e v e r i f i e d b e f o r e e n t e r i n g t h e s i t e .
T y v e k c o v e r a l l s , n e o p r e n e o r n i t r i l e g l o v e s , hard h a t s , a n d rubber s t e e l - t o e d b o o t s o r
s t e e l - t o e d shoes o r boo t s w i l l b e worn b y a l l p e r s o n n e l p e r f o r m i n g s a m p l i n g a c t i v i t i e s .
( T y v e k i s o p t i o n a l i f p l a s t i c s h e e t i n g i s used t o kneel on d u r i n g soil s a m p l i n g . ) S a f e t y
g l a s s e s / s u n g l a s s e s w i l l b e worn a t a l l t i m e s t o p r e v e n t e y e i r r i t a t i o n f r o m p a r t i c u l a t e .
G r o u n d w a t e r s a m p l e s w i l l b e c o l l e c t e d f r o m a d r i n k i n g water w e l l s r e p o r t e d near t h e
s i t e . Care w i l l b e t aken t o avoid d i r e c t c o n t a c t w i t h t h e water p u r g e d o r s a m p l e d f r o m
t h e s e w e l l s . S p l a s h p r o t e c t i o n f o r u s e d u r i n g w e l l s a m p l i n g w i l l b e a v a i l a b l e , a s
n e e d e d .
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S E C T I O N 5
P E R S O N N E L P R O T E C T I O N E Q U I P M E N T A N D M O N I T O R I N G

R E S P I R A T O R Y P R O T E C T I O N
The c h e m i c a l s t h a t may be p r e s e i t a t the s i t e are l i s t e d in S e c t i o n 2 , L i s t o f C h e m i c a l s
U s e d O n S i t e . S o m e c h e m i c a l i n f o r m a t i o n s h e e t s a n d M a t e r i a l S a f e t y D a t a S h e e t s
( M S D S ) f o r t h e s p e c i f i c p r o d u c t s / c h e m i c a l s f o r m e r l y used o r f o u n d a t t h e s i t e a r e
p r e s e n t e d in A p p e n d i x B. V i s u a l i n s p e c t i o n w i l l b e used t o d e t e c t t h e p r e s e n c e o f any
r e m a i n i n g c h e m i c a l s b y n o t i n g s t a i n e d o r v e g e t a t i o n s t r e s s ed areas d u r i n g t h e i n i t i a l
w a l k t h r o u g h . A s a f i n a l p r e c a u t i o n , d u r i n g t h e s a m p l e c o l l e c t i o n e f f o r t s , w a r n i n g
s y m p t o m s such a s h e a d a c h e s and nausea and o b s e r v a t i o n s o f u n u s u a l v a p o r s , m i s t s ,
o r c l o u d s , w i l l r equ ir e u s i n g r e a d i l y a v a i l a b l e r e s p i r a t o r y p r o t e c t i v e e q u i p m e n t o r
i m m e d i a t e e v a c u a t i o n o f t h e area.
P E R S O N A L P R O T E C T I O N
T h e r e q u i r e d p e r s o n a l p r o t e c t i o n c l o t h i n g w i l l b e worn d u r i n g o n - s i t e i n s p e c t i o n s ,
e s p e c i a l l y d u r i n g a l l s a m p l i n g ev en t s , e x c e p t where d o w n - g r a d e s a r e a c c e p t a b l e :

L e v e l D ( M o d i f i e d )
C o v e r a l l s { i . e . , t y v e k ) , n e o p r e n e , P V C , o r rubber boo t s ( s t e e l t o e ) , inner v i n y l o r
l a t e x s u r g i c a l g l o v e s , outer n e o p r e n e work g l o v e s , f u l l - f a c e r e s p i r a t o r w i t h
organic and p a r t i c u l a t e f i l t e r s , and a hard hat .
C o v e r a l l s w i l l b e t a p e d a t w r i s t s and a n k l e s . R e s p i r a t o r c a r t r i d g e s t o b e used w i l l
bear N I O S H / M S H A a p p r o v a l s . R e s p i r a t o r c a r t r i d g e s w i l l b e c h a n g e d once d a i l y
or when r e c o m m e n d e d e x p o s u r e i s r eached t o m i n i m i z e th e p o t e n t i a l f or break-
t h r o u g h . I f b r e a k - t h r o u g h o c cur s , c a r t r i d g e s must b e c h a n g e d .

I f a d o w n - g r a d e i s d e emed a c c e p t a b l e :
L e v e l D

T y v e k ( n o n - c h e m i c a l r e s i s t a n t ) c o v e r a l l s , n e o p r e n e , P V C , rubber , o r l e a t h e r work
boo t s ( s t e e l t o e ) , o p t i o n a l i n n e r v i n y l o r l a t e x s u r g i c a l g l o v e s , ou t er n e o p r e n e
work g l o v e , o p t i o n a l g o g g l e s or f a c e m a s k s , and a hard hat.
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M E D I C A L S U R V E I L L A N C E
Each f i e l d member must b e a current p a r t i c i p a n t i n t h e T N R C C H e a l t h M o n i t o r i n g
P r o g r a m , a n d must have a l r e a d y h a d t h e i r i n i t i a l p h y s i c a l e x a m i n a t i o n p r i o r t o e n t e r i n g
t h i s o r a n y s i t e where a p o t e n t i a l e x i s t s f o r e x p o s u r e t o h a z a r d o u s c h e m i c a l s .
Each team member w i l l a c k n o w l e d g e t h a t t h e y have h a d a curr en t a n n u a l p h y s i c a l b y
s i g n a t u r e o n t h e P l a n A c c e p t a n c e F o r m a n d t h a t t h e y a r e m e d i c a l l y f i t t o p e r f o r m t eam
t a s k s a s a s s i g n e d . I f t h e r e a r e a n y m e d i c a l r e s t r i c t i o n s o n a t eam m e m b e r ' s u t i l i z a t i o n ,
t h e s e r e s t r i c t i o n s must b e p r o v i d e d i n w r i t i n g t o t h e S i t e S a f e t y O f f i c e r a s n o t e d b y
a p h y s i c i a n a s soon a s p o s s i b l e b e f o r e t h e f i e l d work b e g i n s . T h e s e r e s t r i c t i o n s w i l l
b e c o m p l i e d w i t h a t a l l t i m e s w h i l e p e r f o r m i n g t eam t a s k s . I f t h e t eam member cannot
p e r f o r m t h e t a s k a s r e q u i r e d , a n o t h e r t eam member w i l l b e s e l e c t e d t o p e r f o r m t h e
t a s k .
S I T E S P E C I F I C T R A I N I N G
T h e S i t e S a f e t y O f f i c e r w i l l b e r e s p o n s i b l e f o r d e v e l o p i n g a hazard awarene s s b r i e f i n g
f o r a l l T N R C C p e r s o n n e l t h a t a r e t o p e r f o r m t eam member t a s k s o n t h e s i t e , .and o t h e r
v i s i t i n g p e r s o n n e l , a s n e c e s sary. I f o t h e r p e r s o n n e l v i s i t t h e s i t e d u r i n g t h e s a m p l i n g
i n s p e c t i o n a n d wi sh t o p a r t i c i p a t e , t h e y w i l l b e r equ i r ed t o review t h e H e a l t h a n d
S a f e t y P l a n a n d / o r receive a hazard awarene s s b r i e f i n g f r o m t h e S i t e S a f e t y O f f i c e r
b e f o r e e n t e r i n g t h e s i t e . T h i s t r a i n i n g w i l l b e a c k n o w l e d g e d b y s i g n a t u r e o f t h e v i s i t i n g
p e r s o n n e l o n t h e P l a n A c c e p t a n c e F o r m ( A p p e n d i x A ) . A d a i l y s a f e t y m e e t i n g w i l l b e
h e l d p r i o r t o e n t e r i n g t h e s i t e each d a y a n d a S i t e S a f e t y B r i e f i n g F o r m c o m p l e t e d { S e e
A p p e n d i x C ) . T h e s a f e t y m e e t i n g w i l l c o n s i s t o f t h e f o l l o w i n g t o p i c s :

S I T E S A F E T Y B R I E F I N G ( H e l d Each D a y )
R o l l c a l l - i d e n t i f y t h e t eam member r e s p o n s i b l e f o r s i t e s a f e t y a n d h e a l t h .
A s s u r e t h e P l a n A c c e p t a n c e F o r m h a s been s i g n e d b y each team member.
D i s c u s s s a f e t y , h e a l t h , a n d o t h e r i s s u e s t h a t m a y e f f e c t t h e t a s k s a s s i g n e d .
D i s c u s s / r e v i e w p r o p e r u s e o f p e r s o n a l p r o t e c t i v e e q u i p m e n t .
Review work p r a c t i c e s b y w h i c h t h e e m p l o y e e c a n m i n i m i z e r i s k f r o m h a z a r d s .
D i s c u s s s a f e o p e r a t i o n o f e n g i n e e r i n g c o n t r o l s a n d e q u i p m e n t used o n t h e s i t e .
Review p o t e n t i a l c h e m i c a l s a n d acute e f f e c t s o f t h e c h e m i c a l s a t t h e s i t e .
Review e v a c u a t i o n r o u t e s , s i g n a l s , a n d e m e r g e n c y e v a c u a t i o n p r o c e d u r e s .
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Review d e c o n t a m i n a t i o n p r o c e d u r e s , a s s i g n d e c o n t a m i n a t i o n t a s k s .
A s s i g n d e s i g n a t e d area to meet in case work area must be evacuated.
Review " b u d d y " s y s t e m p r o c e d u r e s .

T h e S i t e S a f e t y O f f i c e r s h a l l b e f a m i l i a r w i t h t h e o p e r a t i o n , c a l i b r a t i o n , a n d l i m i t a t i o n s
o f a l l f i e l d m o n i t o r i n g e q u i p m e n t . I n a d d i t i o n , t h e f i e l d t eam s h o u l d have t h e f o l l o w i n g
h e a l t h a n d s a f e t y i t e m s r e a d i l y a v a i l a b l e :

C o p y o f t h e H e a l t h a n d S a f e t y P l a n ,
F i r s t a i d a n d snake b i t e k i t s , i n c l u d i n g i ce ,
E m e r g e n c y eyewash b o t t l e ,
A i r s a m p l i n g / m o n i t o r i n g e q u i p m e n t ( p h o t o i o n i z a t i o n d e t e c t o r , e t c , ) ,
O x y g e n / c o m b u s t i b l e g a s i n d i c a t o r ( a s r e q u i r e d ) ,

F i r e e x t i n g u i s h e r , a n d
D i s t i l l e d wa t er ( f o r eyewash b o t t l e r e f i l l a n d d e c o n t a m i n a t i o n p r o c e d u r e s ) .
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S E C T I O N 6
F R E Q U E N C Y A N D T Y P E S O F A I R M O N I T O R I N G

T h e need f o r a i r m o n i t o r i n g e q u i p m e n t a n d f r e q u e n c y w i l l b e d e t e r m i n e d o n a
s i t e - s p e c i f i c b a s i s b y a n t i c i p a t e d r e s p i r a t o r y concerns a t t h e area ( i . e . , b a c k g r o u n d
s a m p l e s t a k e n o f f - s i t e m a y n o t need a i r m o n i t o r i n g e q u i p m e n t ) . T a b l e 7 . 1 l i s t s t h e
c h e m i c a l s known t o e x i s t a t t h e s i t e a n d t h e T L V , P E L , a n d o t h e r p e r t i n e n t i n f o r m a t i o n
f o r each c h e m i c a l . T a b l e 7 . 2 l i s t s t h e same i n f o r m a t i o n f o r t h e d e c o n t a m i n a t i o n a n d
p r e s e r v a t i o n c h e m i c a l s w h i c h may. b e used at t h i s s i t e .
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T a b l e 6 . 1 C h e m i c a l s o f Record a t H i t - O l d Brazos F o r g e S i l t ( K n i i u N I O S I I & A C U I I I Pocket G u i d e s )
P o s s i b l e Chemica l
C o n t a m i n a n t s

Lead
C h r o m i u m
C o p p e r

N i c k e l
Z i n c

C y a n i d e

C a d m i u m

N I O S I I R E L (Recommended e x p o s u r e
l ev e l tor 10 hr wk d a y / 4 0 hr w e e k )
S T ( s l i n r t t erm expo sur e l e v e l / 1 5
m i n u t e s )

0. 1 mg/m1

0.5 m g / m 3

1 . 0 m g / m '

0 . 0 1 X m g / m 3

5.0 m g / m 3

5.0 m g / m 3

Ca re i n o g e n / reduce e x p o s u r e as much
as f e a s i b l e

PEL
( P e r m i s s i b l e e x p o s u r e l i m i t l o r 8
hr d a y s in a 40 hr w e e k )
S T { s h o r t l e r m e x p o s u r e l e v e l / 1 5
mi m i l e s )
0.05 mg/m'
1 . 0 m g / m 3

1 .0 m g / m 3

1.0 m g / m 3

5.0 m g / m 3

5.0 m g / m 3

0.2 m g / m 3

C e i l i n g / 0 . 3 m g / m '

T L V
( T h r e s h o l d
L i m i l V a l u e s
for 8 hours)
"mil* l i t i n ) i i im.rc
i l i n H ' c i l L l l u i l P E L

+ *

**

«*

*«

*t

**

1 D L I 1
{ I m m e d i a t e
Dangerou s l o l i f e
or h e a l t h
c o n c e n t r a t i o n s

700 mg/m'
250 mg/m'
l O O m g / n i '

10 mg/m'
500 m g / m 3

50 m g / m 3

C a r c i n o g e n
9 m g / m 3

S y m p t o m s o f E x p o s u r e
( i n h a l a t i o n ;
s k i n a b s o r p t i o n )

I n g e s i i o n : p a l l o r ; p a l eye. a n o r e x i a
e y e , s k i n , a n d l u n g i r r i t a t i o n
I r r i t a t e d eyes a n d nose, m e t a l l i c t a s t e ,
anemia
A l l e r g i c a s t h m a , sens d e rm, p n e u i t i s
F e v e r , c h i l l s , mu s c l e ache, nausea,
dry t h r o a t , c o u g h , weak, blurred
v i s i o n , l o w back p a i n , v o m i t i n g ,
f a t i g u e , t i g h t chest
A s p h y x i a t i o n , weaknes s , nausea,
v o m i t i n g , increased r e s p i r a t i o n , b l o w
g a s p i n g r e s p i r a t i o n , e y e a n d s k i n
i r r i t a t i o n , d e a t h
P u l m o n a r y edema, d y s p n e a ;
C o u g h , chest t i g h t , s u b s l e r n a l p a i n ;
h e a d a c h e s , c h i l l s , m u s c l e aches,
naus ea , v o m i t i n g , d i a r r h e a , a n o s m i a ,
e m p h y s e m a , p r o t e m u r i a , m i l d
; m t ' m i ; r r i i r n i i n j v i i

N D = N o t d e t e r m i n e d . Reduc e expo sure t o l o w e s t f e a s i b l e c o n c e n t r a t i o n s .
N / A = N o t a v a i l a b l e
p p m = P a r t s p e r m i l l i o n
ca = C a r c i n o g e n

a / T L V - T W A = T h r e s h o l d l i m i t v a l u e , l i m e w e i g h t e d a v e r a g e . O S H A - e n t b r c e d average a i r c o n c e n t r a t i o n t o w h i c h a worker m a y b e e x p o s e d f o r a n 8-hour w o r k d a y w i t h o u t harm
b / P E L = P e r m i s s i b l e e x p o s u r e l i m i t . A v e r a g e a i r c o n c e n t r a t i o n ( same d e f i n i t i o n a s T L V , above) a s recommended b y t h e A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l a n d I n d u s t r i a l I l y g i e n i s t s

( A C G I H ) .
c / I D L H = I m m e d i a t e l y d a n g e r o u s t o l i f e o r h e a l t h . A i r c o n c e n t r a t i o n a t which a n u n p r o t e c t e d worker c a n e scape w i t h o u t d e b i l i t a t i n g i n j u r y o r h e a l t h e f f e c t s . E x p r e s s e d a s p p m u n l e s s noted

o t h e r w i s e .
S T L ; L = S h o r t T e r m E x p o s u r e L i m i t .
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T a b l e 6 . 2 C h e m i c a l s o f Record Used f o r F i e l d I n v e s t i g a t i o n s

C h e m i c a l T L V a /
( O S H A )

P E L b /
Odor

T h r e s h o l d
( p p m )

I D L H c /
( p p m ) C o m m e n t s

l l e x a n e

N i t r i c A c i d

H y d r o c h l o r i c A c i d

50

(Q.5

400

500

(Q.5 1-5

5 0 0 C a l i b r a t i o n l o r H N U P I - 1 0 1 p t i o t o i o n i z a t i o n d e t e c t o r .
N o a n t i c i p a t e d p r o b l e m s s ince l i e x a n e i n c y l i n d e r i s o n l y
0.14 j i e r c e i i i by v o l u m e w i t h a i r .

1 0 0 V e r y c o r r o s i v e . s a m p l e p r e s e r v a t i v e agent . A v o i d
c o n t a c t w i t h s k i n . eye s , and c l o t h i n g . S t o r e bo i i l e in an
u p r i g h t .secure p o s i t i o n . Do not p r e s e r v e water s a m p l e s
s u s p e c t e d o f c o n t a i n i n g c y a n i d e c o m p o u n d s .

1 0 0 V e r y c o r r o s i v e s a m p l e p r e s e r v a t i v e agen t . A v o i d
comaa w i t h s k i n . eyes, and c l o t h i n g . S t o r e b o t t l e in an
u p r i g h t secure p o s i t i o n . Do not p r e s e r v e water s a m p l e s
s u s p e c t e d o t " c o n t a i n i n g c y a n i d e c o m p o u n d s .

12,000 D e c o n t a m i n a t i o n t l u i d . W e a r g l o v e s when c l e a n i n g
e q u i p m e n t .

p p m = P a r t s p e r m i l l i o n
ca = C a r c i n o g e n

a/TLV-TWA = T h r e s h o l d l i m i t va lue , time weighted average. O S H A - e n t o r c e d average air concentration to which a worker may be exposed tor an 8-hour workday w i thou t harm.
b / P E L = P e r m i s s i b l e e x p o s u r e l i m i t . A v e r a g e a i r c o n c e n t r a t i o n (same d e f i n i t i o n a s T L V , a b o v e ) a s recommended b y t h e A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l a n j I n d u s t r i a l H y g i e n i s t s

( A C G I H ) .
c / I D L H = I m m e d i a t e l y d a n g e r o u s t o l i f e o r h e a l t h . A i r c o n c e n t r a t i o n a t wh i ch a n u n p r o t e c t e d worker c a n e scape w i t h o u t d e b i l i t a t i n g i n j u r y o r h e a l t h e f f e c t s . I : \ p r e s s e d a s p p m u n l e s s noted

o therwi s e .
( C ) = d e n o t e s C e i l i n g l i m i t
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S E C T I O N 7
A C C I D E N T P R E V E N T I O N A N D C O N T I N G E N C Y P L A N

A C C I D E N T P R E V E N T I O N
A l l f i e l d p e r s o n n e l w i l l receive h e a l t h a n d s a f e t y t r a i n i n g p r i o r t o t h e i n i t i a t i o n o f a n y
s i t e a c t i v i t i e s . O n a d a y - t o - d a y b a s i s , i n d i v i d u a l p e r s o n n e l s h o u l d b e c o n s t a n t l y a l e r t
f o r i n d i c a t o r s o f p o t e n t i a l l y h a z a r d o u s s i t u a t i o n s a n d f o r s i g n s a n d s y m p t o m s i n
t h e m s e l v e s a n d o t h e r s t h a t warn o f h a z a r d o u s c o n d i t i o n s a n d e x p o s u r e s . R a p i d
r e c o g n i t i o n o f d a n g e r o u s s i t u a t i o n s c a n avert a n e m e r g e n c y . B e f o r e b e g i n n i n g t h e s i t e
i n v e s t i g a t i o n , a m e e t i n g w i l l b e h e l d t o d i s c u s s a c c i d e n t p r e v e n t i o n ( s e e S e c t i o n 5 , S i t e
S a f e t y B r i e f i n g ) . The d i s c u s s i o n s h o u l d cover but no t b e l i m i t e d t o:

T a s k s t o b e p e r f o r m e d ; t i m e c o n s t r a i n t s ( e . g . , rest b r e a k s ) ;
H a z a r d s t h a t m a y b e e n c o u n t e r e d , i n c l u d i n g t h e i r e f f e c t s , h o w t o r e c o g n i z e
s y m p t o m s o r m o n i t o r t h e m , c o n c e n t r a t i o n l i m i t s , o r o t h e r d a n g e r s i g n a l s ; a n d
e m e r g e n c y m e d i c a l p r o c e d u r e s .
E m e r g e n c y e v a c u a t i o n p r o c e d u r e s .

B u d d y S y s t e m
T h e " b u d d y " s y s t e m w i l l b e used a t a l l t i m e s b y a l l T N R C C f i e l d p e r s o n n e l w h i l e
p e r f o r m i n g work r e l a t e d t a s k s o n s i t e . A l l a c t i v i t i e s must b e c o n d u c t e d w i t h a p a r t n e r
( b u d d y ) w h o can:

P r o v i d e h i s o r h e r p a r t n e r w i t h a s s i s t a n c e ;
Observe h i s or her p a r t n e r for s i g n s o f c h e m i c a l or wea th er e x p o s u r e ; and
N o t i f y t h e S i t e S a f e t y O f f i c e r o r o t h e r s i f e m e r g e n c y h e l p i s n e e d e d .
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C O N T I N G E N C Y P L A N
E m e r g e n c y P r o c e d u r e s
I n t h e event t h a t a n e m e r g e n c y d e v e l o p s o n s i t e , t h e p r o c e d u r e s d e l i n e a t e d h e r e i n a r e
t o b e i m m e d i a t e l y f o l l o w e d . E m e r g e n c y c o n d i t i o n s a r e c o n s i d e r e d t o e x i s t i f :

Any member o f t h e f i e l d crew i s i n v o l v e d in an a c c i d e n t o r e x p e r i e n c e s any
a d v e r s e e f f e c t s o r s y m p t o m s o f e x p o s u r e w h i l e o n s i t e , o r

A c o n d i t i o n i s d i s c o v e r e d t h a t s u g g e s t s t h e e x i s t e n c e o f a s i t u a t i o n more
h a z a r d o u s t h a n a n t i c i p a t e d .

C h e m i c a l E x p o s u r e
I f a member o f t h e f i e l d crew d e m o n s t r a t e s s y m p t o m s o f c h e m i c a l e x p o s u r e , t h e
p r o c e d u r e s o u t l i n e d b e l o w s h o u l d b e f o l l o w e d :

A n o t h e r team member ( b u d d y ) s h o u l d remove t h e i n d i v i d u a l f r o m t h e i m m e d i a t e
area o f c o n t a m i n a t i o n . T h e b u d d y s h o u l d t h e n n o t i f y t h e S i t e S a f e t y O f f i c e r o f
t h e c h e m i c a l e x p o s u r e . T h e S i t e I n v e s t i g a t i o n M a n a g e r s h o u l d c on tac t t h e
a p p r o p r i a t e e m e r g e n c y r e s p o n s e a g e n c y .
I f t h e c h e m i c a l i s o n t h e i n d i v i d u a l ' s c l o t h i n g , t h e c h e m i c a l s h o u l d b e n e u t r a l i z e d
or removed (i f i t i s s a f e t o do s o} .
I f t h e c h e m i c a l h a s c o n t a c t e d t h e s k i n , t h e s k i n s h o u l d b e washed i m m e d i a t e l y
w i t h c o p i o u s a m o u n t s o f water.
I n case o f e y e c o n t a c t , t h e e m e r g e n c y eye-wash s o l u t i o n s h o u l d b e u s ed . Eye s
s h o u l d b e washed f o r a t l e a s t 1 5 m i n u t e s u s i n g a v a i l a b l e d i s t i l l e d water.
A l l c h e m i c a l e x p o s u r e i n c i d e n t s must b e r e p o r t e d t o t h e R e g i o n / C e n t r a l O f f i c e
S t a f f S a f e t y O f f i c e s . T h e S i t e I n v e s t i g a t i o n M a n a g e r i s r e s p o n s i b l e f o r r e p o r t i n g
t h e c h e m i c a l e x p o s u r e i n c i d e n t a n d a s s i s t t h e i n d i v i d u a l ' s s u p e r v i s o r i n
s u b m i t t i n g a w r i t t e n r e p o r t ( s e e A p p e n d i x A ) .
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Persona l I n j u r y
I n case o f p e r s o n a l i n j u r y a t t h e s i t e , t h e f o l l o w i n g p r o c e d u r e s s h o u l d b e f o l l o w e d :

A t eam member s h o u l d s i g n a l t h e o t h e r t e a m member t h a t a n i n j u r y h a s
o c c u r r e d .
A f i e l d t eam member t r a i n e d i n f i r s t a i d c a n a d m i n i s t e r i m m e d i a t e t r e a t m e n t t o
t h e i n j u r y .
T h e v i c t i m s h o u l d t h e n b e t r a n s p o r t e d ( i f a p p l i c a b l e ) t o t h e neares t h o s p i t a l o r
m e d i c a l c en t e r , o r s t a b i l i z e d s o t h a t f u r t h e r i n j u r y doe s no t occur.
T h e S i t e I n v e s t i g a t i o n M a n a g e r i s r e s p o n s i b l e f o r m a k i n g c e r t a i n t h a t a n
a c c i d e n t r e p o r t f o r m i s c o m p l e t e d a n d s u b m i t t e d t o t h e R e g i o n a n d C e n t r a l
O f f i c e S t a f f S a f e t y O f f i c e s . F o l l o w - u p a c t i o n s h o u l d b e t a k e n t o correct t h e
s i t u a t i o n t h a t caused t h e a c c i d e n t .

Evacua t i on P r o c e d u r e s
T h e S i t e S a f e t y O f f i c e r w i l l d e t e r m i n e w h e t h e r a n e v a c u a t i o n i s nece s sary.
A l l p e r s o n n e l i n t h e work area s h o u l d e v a c u a t e t h e area a n d meet i n t h e
p r e d e s i g n a t e d area.
A c c o u n t f o r a l l p e r s o n n e l . W a i t f o r f u r t h e r i n s t r u c t i o n s f r o m t h e S i t e S a f e t y
O f f i c e r .

27



S E C T I O N 8
S I T E - S P E C I F I C D E C O N T A M I N A T I O N P R O C E D U R E S

P r i o r t o l e a v i n g t h e s i t e , p e r s o n n e l p r o t e c t i v e a n d s a m p l i n g e q u i p m e n t w i l l b e
d e c o n t a m i n a t e d . D e c o n t a m i n a t i o n p r o c e d u r e s w i l l b e c o n d u c t e d a s f o l l o w s :

Remove a n d wash g o g g l e s o r s a f e t y g l a s s e s ( i f u s e d ) ,
Remove a n d wash c h e m i c a l p r o t e c t i v e b o o t s , g l o v e s ,
W a s h s a m p l i n g e q u i p m e n t t o remove g r o s s c o n t a m i n a t i o n , a n d
W a s h h a n d s a n d f a c e .

P r o t e c t i v e g l o v e s w i l l b e p l a c e d i n g a r b a g e b a g s a n d d i s p o s e d o f a p p r o p r i a t e l y a t t h e
c o n c l u s i o n o f s i t e a c t i v i t i e s . S a m p l i n g e q u i p m e n t w i l l b e p l a c e d i n p l a s t i c bag s f o r f i n a l
d e c o n t a m i n a t i o n a t t h e c o n c l u s i o n o f s i t e a c t i v i t i e s .
P E R S O N N E L D E C O N T A M I N A T I O N P R O C E D U R E S
T h e T N R C C f i e l d t eam w i l l e s t a b l i s h a n o n - s i t e d e c o n t a m i n a t i o n s t a t i o n . A n area w i l l
b e s e t u p d u r i n g i n i t i a l f i e l d a c t i v i t i e s p r i o r t o a n y s a m p l i n g event. T h e
d e c o n t a m i n a t i o n s t a t i o n w i l l have p r o v i s i o n s f o r c o l l e c t i n g d i s p o s a b l e p r o t e c t i v e
e q u i p m e n t ; f o r w a s h i n g b o o t s , g l o v e s , f i e l d i n s t r u m e n t s , s a m p l i n g t o o l s ( i f r e q u i r e d ) ;
a n d f o r w a s h i n g h a n d s , f a c e , a n d o t h e r e x p o s e d b o d y p a r t s . I n v e s t i g a t i o n d e r i v e d
waste ( I D W ) f r o m d e c o n t a m i n a t i o n w i l l b e p r o p e r l y d i s p o s e d i n a c c o r d a n c e w i t h E R A
g u i d e l i n e s o u t l i n e d i n t h e E P A / 5 4 0 / G - 9 1 / 0 0 9 , M a y 1 9 9 1 h a n d b o o k .

D e c o n t a m i n a t i o n e q u i p m e n t w i l l i n c l u d e , a s n e c e s s a r y :

P l a s t i c b u c k e t s , p a i l s , a n d scrub b r u s h e s
N o n - p h o s p h a t e d e t e r g e n t
I s o p r o p y l a l c o h o l
P a p e r t o w e l s
P l a s t i c g a r b a g e b a g s , s h e e t s o f p l a s t i c
D e i o n i z e d a n d p o t a b l e water.
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S E C T I O N 9
D O C U M E N T A T I O N A N D N O T I F I C A T I O N

L O G B O O K D O C U M E N T A T I O N R E Q U I R E M E N T S
I m p l e m e n t a t i o n o f t h e H e a l t h a n d S a f e t y P l a n w i l l b e r e c o rd ed i n t h e f i e l d l o g book.
R e c o r d s i n f o r m a t i o n t o b e r e c o r d e d s h a l l i n c l u d e :

W e a t h e r c o n d i t i o n s a t t h e t i m e o f t h e i n s p e c t i o n ( d a i l y e n t r y } ,
N a m e s o f t h e p e r s o n n e l on- s i t e ( d a i l y e n t r y ) ,
L e v e l s o f p e r s o n a l p r o t e c t i v e e q u i p m e n t worn b y t h e f i e l d p e r s o n n e l ( s p e c i f i c a l l y
note c o n d i t i o n s o r r a t i o n a l f o r d o w n - o r u p - g r a d i n g P P E ) ,
M o n i t o r i n g i n s t r u m e n t r e a d i n g s ,
S u b j e c t s d i s c u s s e d d u r i n g s i t e h e a l t h a n d s a f e t y b r i e f i n g s , a n d
A l l s a f e t y v i o l a t i o n s .

A H e a l t h a n d S a f e t y C h e c k l i s t h a s been i n c l u d e d i n A p p e n d i x C t o a s s i s t t h e S i t e
S a f e t y O f f i c e r i n a s s u r i n g t h a t a p p r o p r i a t e s a f e t y c o n s i d e r a t i o n have been covered i n
t h e d a i l y s a f e t y b r i e f i n g .
E R A N O T I F I C A T I O N O F I M M I N E N T D A N G E R T O T H E G E N E R A L P U B L I C
I f t h e r e i s a n i m m i n e n t d a n g e r t h a t t h e g e n e r a l p u b l i c m a y come i n t o d i r e c t c on ta c t
w i th h a z a r d o u s s u b s t a n c e s o r w a s t e s , w h i c h a r e r e a d i l y a c c e s s i b l e o n - s i t e , t h e S i t e
I n v e s t i g a t i o n M a n a g e r w i l l n o t i f y t h e P r o j e c t M a n a g e r w h o w i l l n o t i f y t h e E P A n o l a t e r
t h a n o n e ( 1 } d a y a f t e r t h e i n s p e c t i o n team r e t u r n s f r o m t h e s i t e . W r i t t e n n o t i f i c a t i o n
w i l l f o l l o w a n y verbal c o m m u n i c a t i o n i n r e g a r d .
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S E C T I O N 1 0
C O N F I N E D S P A C E E N T R Y

A " C o n f i n e d S p a c e " means t h a t a s p a c e :
1 ) i s l a r g e e n o u g h a n d s o c o n f i g u r e d t h a t a n e m p l o y e e c a n b o d i l y e n t e r a n d

p e r f o r m a s s i g n e d work;
2 ) h a s l i m i t e d o r r e s t r i c t e d means f o r e n t r y o r ex i t ( f o r e x a m p l e , t a n k s ,

v e s s e l s , s i l o s , s t o r a g e b i n s , h o p p e r s , v a u l t s , a n d p i t s a r e s p a c e s t h a t m a y
have l i m i t e d means o f e n t r y ) ; a n d

3 ) i s n o t d e s i g n e d f o r c o n t i n u o u s e m p l o y e e o c c u p a n c y .
S h o u l d c o n f i n e d s p a c e s b e r equired t o b e i n s p e c t e d f o r a S S I , t h e S i t e P r o j e c t M a n a g e r
w i l l b e r e s p o n s i b l e f o r e v a l u a t i n g t h e s i t e t o d e t e r m i n e i f a n y c o n f i n e d s p a c e s meet t h e
d e f i n i t i o n o f a p e r m i t - r e q u i r e d c o n f i n e d s p a c e . " P e r m i t - r e q u i r e d c o n f i n e d spac e"
means a c o n f i n e d s p a c e t h a t ha s one or more o f th e f o l l o w i n g c h a r a c t e r i s t i c s :

1 ) c o n t a i n s o r h a s a p o t e n t i a l t o c o n t a i n a h a z a r d o u s a t m o s p h e r e ;
2 ) c o n t a i n s m a t e r i a l t h a t h a s t h e p o t e n t i a l f o r e n g u l f i n g a n e n t r a n t ;
3) has an i n t e r n a l c o n f i g u r a t i o n such t h a t an e n t r a n t c o u l d be t r a p p e d or

a s p h y x i a t e d b y i n w a r d l y c o n v e r g i n g w a l l s o r b y a f l o o r wh i ch s l o p e s
d o w n w a r d and t a p e r s to a s m a l l e r c r o s s - s e c t i o n ; or

4 ) c o n t a i n s a n y o t h e r r e c o g n i z e d s e r i o u s s a f e t y o r h e a l t h h a z a r d .
I f p e r m i t - r e q u i r e d c o n f i n e d s p a c e s a r e ob served o n s i t e a n d a r e r e q u i r e d t o b e
i n v e s t i g a t e d , t h e S i t e P r o j e c t M a n a g e r , o r a n y o t h e r team member, w i l l n o t enter t h e s e
s p a c e s a n d w i l l n o t i f y t h e S t a f f H e a l t h a n d S a f e t y O f f i c e r , w h o w i l l a r r a n g e f o r
c e r t i f i e d p e r s o n n e l w h o c a n work i n p e r m i t - r e q u i r e d c o n f i n e d s p a c e s .
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P L A N A C C E P T A N C E F O R M

S U M M A R Y O F A C T I V I T I E S

A C C E P T A N C E
I have read t h e H e a l t h a n d S a f e t y p l a n ( o r been b r i e f e d o n t h e h a z a r d s ) f o r E x p a n d e d
S i t e I n s p e c t i o n ( E S I ) f i e l d work t o b e c o n d u c t e d a t t h e O l d Brazos F o r g e S i t e l o c a t e d
i n W a s h i n g t o n C o u n t y , T e x a s , a n d agree t o a b i d e b y t h e r u l e s a n d g u i d e l i n e s c o n t a i n e d
t h e r e i n , f a c k n o w l e d g e t h a t I have had a current a n n u a l p h y s i c a l w i t h i n the l a s t 12-
month p e r i o d f r o m t h e d a t e s i g n e d b e l o w , a n d a m m e d i c a l l y c l e a r e d t o p e r f o r m m y
t a s k s a s o u t l i n e d .

N a m e S i g n a t u r e Date

N a m e S i g n a t u r e Date

N a m e S i g n a t u r e Date

N a m e S i g n a t u r e Date

N a m e S i g n a t u r e Date

N a m e S i g n a t u r e Date

N a m e S i g n a t u r e Date



V I . S U P E R V I S O R ' S P A C K E T
F o r m s to be c o m p l e t e d by the s up erv i s o r are:

F o r m # F o r m T i t l e
T W C C - 1 S E m p l o y e r ' s F i r s t Report o f I n j u r y
T W C C - 6 S u p p l e m e n t a l Report o f I n j u r y
T W C C - 1 2 1 S u p e r v i s o r ' s invest igation o f E m p l o y e e ' s

A c c i d e n t / I n c i d e n t
S u p e r v i s o r ' s R e s p o n s i b i l i t i e s

1. C o m p l e t e all at tached f o r m s in accordance with the in s t ru c t i on s o u t l i n e d in the
T N R C C W o r k e r s ' C o m p e n s a t i o n C l a i m s H a n d b o o k . S u b m i t f o r m s t o t h e
T N R C C C l a i m s C o o r d i n a t o r i n accordance with t h e t ime frames i d e n t i f i e d .

2 . Report j o b r e l a t e d i n j u r y / i l l n e s s , a c c i d e n t / i n c i d e n t t o TNRCC C l a i m s
C o o r d i n a t o r , T N R C C S a f e t y Manager or A D S O i m m e d i a t e l y , or as soon as
po s s i b l e a f t e r medical attention is provided to the employee.

3. S i g n all f o r m s in accordance with the ins truc t ions when required.
4. K e e p the T N R C C C l a i m s Coord ina t or upda t ed on the status of medical services

received, lo s t t ime f r o m work, and workers compensa t i on b e n e f i t s received as a
result of the i n j u r y or i l l n e s s .

5. Ensure the in jur ed e m p l o y e e c o m p l e t e s all necessary paperwork as required by
th e W o r k e r s ' C o m p e n s a t i o n C l a i m s H a n d b o o k .
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III T e x a s N a t u r a l R e s o u r c e C o n s e r v a t i o n C o m m i s s i o n
I N T E R O F F I C E M E M O R A N D U M

T o : D a t e :

F r o m : Cora G r a t t e nC l a i m s C o o r d i n a t o rS u p p o r t S e r v i c e s D i v i s i o n

S u b j e c t : E m p l o y e e ' s P a c k e t , W o r k e r s ' C o m p e n s a t i o n C l a i m s( w c p r o # l )
It has been brought to my a t t e n t i o n tha t you may have been i n j u r e don the job or e x p e r i e n c e d a job r e l a t e d i l l n e s s . I hope the i n j u r yis not s er ious and t h a t you f u l l y recover soon.' Our goal as anagency is to ensure you receive p r o p e r m e d i c a l care for youri n j u r y / i l l n e s s and t h a t you f u l l y recover so that you can return
to work as q u i c k l y as p o s s i b l e .
My r e s p o n s i b i l i t i e s a s the TNRCC C l a i m s C o o r d i n a t o r i s t o work w i t h
you and your s u p e r v i s o r to ensure your c l a i m is p r o c e s s e d in'
ac cordance w i t h th e law. As a TNRCC e m p l o y e e par t o f yourr e s p o n s i b i l i t i e s are to f i l l out c e r t a i n i f o r m s that are- nece s sary
to ' p r o c e s s the c l a i m . T h e s e f o r m s are required as part o f theW o r k e r s ' C o m p e n s a t i o n C l a i m s p r o c e s s which i s a d m i n i s t e r e d by th eO f f i c e o f t h e A t t o r n e y G e n e r a l .
A t t a c h e d i s a p a c k e t o f m a t e r i a l tha t p r o v i d e s some basici n f o r m a t i o n r e g a r d i n g t h e W o r k e r s ' C o m p e n s a t i o n a n d more d e t a i l
about your r e s p o n s i b i l i t i e s r e g a r d i n g t h i s m a t t e r . T h e f o r m s t h a tyou must f i l l out are i n c l u d e d in t h i s p a c k e t . T h e r e are a l s oi n s t r u c t i o n s p r o v i d e d tha t shou ld be f o l l o w e d in c o m p l e t i n g the
f o r m s . I am a l s o a v a i l a b l e s h o u l d you need a s s i s t a n c e inc o m p l e t i n g t h e f o r m s . It i s c r i t i c a l tha t t h e s e f o r m s b e c o m p l e t e dand s u b m i t t e d to me in accordance w i t h the i n s t r u c t i o n s and t ime
f r a m e s t ha t a r e i d e n t i f i e d .
Y o u r . supervi sor a l s o has r e s p o n s i b i l i t i e s r egard ing . thi s c l a i m , andw i l l be sent i n f o r m a t i o n about your i n j u r y / i l l n e s s and about th e i rr e s p o n s i b i l i t i e s . - T h e y w i l l work w i t h you to ensure you. receivem e d i c a l a t t e n t i o n (if n e c e s s a r y ) and tha t you return to work as
q u i c k l y a s p o s s i b l e i f you mi s s t ime f r o m work.
A g a i n , i f you need a s s i s t a n c e a t any t ime r e g a r d i n g t h i s i n c i d e n t ,
you may con tac t me at ( 5 1 2 ) 2 3 9 - 0 2 4 5 .
A t t a c h m e n t s
c c : E m p l o y e e ' s S u p e r v i s o r



T N R C C I N S T R U C T I O N S F O R T W C C - 1 S
E M P L O Y E R ' S F I R S T REPORT O F I N J U R Y O R I L L N E S S

Requir ed:
F o r m T W C C - 1 S must b e c o m p l e t e d and s u b m i t t e d t o th e TNRCC C l a i m s C o o r d i n a t o r
f or any on- the- j ob i n j u r y tha t:
* has more than one day of los t t i m e ;
* is an o c c u p a t i o n a l di s ease , with or without los t time or medical e x p e n d i t u r e s ;
* r e su l t ed in the death of the e m p l o y e e ; or
* r e s u l t s in e xp end i tur e s for medi ca l treatment or service.

F i l i n g D e a d l i n e :
The f orm must be i n i t i a l l y received by the TNRCC C l a i m s Coord ina tor no la t e r than the
f i r s t ca l endar day a f t e r the f i r s t not i ce o f i n j u r y i s r epor t ed to the e m p l o y e e ' s supervi sor or
manager.
The TNRCC C l a i m s C o o r d i n a t o r sends the f o r m to Human Resources & Staf f ;
D e v e l o p m e n t for c o m p l e t i n g i n f o r m a t i o n for box #s 30-35. (4-hour turn around)
Human Resources & Staff D e v e l o p m e n t sends the f orm to P a y r o l l / T i m e & A t t e n d a n c e
for c o m p l e t i n g i n f o r m a t i o n for box #s 36-38. (4-hour turn around)
F i n a n c i a l A d m i n i s t r a t i o n sends the f orm to the TNRCC Cla ims Coordinator for
c o m p l e t i o n of box #s 39-53, then submiss ion to the O A G - W C D .
The c o m p l e t e d f o r m s h a l l be submit t ed to the O A G - W C D within three calendar days
a f t e r the f i r s t no t i c e of i n j u r y is r epor t ed to the e m p l o y e e ' s supervisor or manager. DO
NOT send a paper copy o f th e T W C C - 1 S form to th e T W C C .
N O T E : The f o r m shal l date & time s tamped (on the back of the f o r m ) into each d iv i s i on
and be hand de l iv er ed by the Divi s ion who has c o m p l e t e d their por t ion of the f orm to the
next Division who must prov id e in format ion .

C o m p l e t e d By:
Programs l i s t e d above are r e s p o n s i b l e for c o m p l e t i o n as noted, with assistance f rom the
TNRCC C l a i m s C o o r d i n a t o r as necessary.
In cases of an extreme emergency when immedia t e medical a t t en t i on is necessary, the
TNRCC C l a i m s C o o r d i n a t o r may be required to c o n f i r m a job related i n j u r y b e f o r e the
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T W C C - 1 S F o r m i s c o m p l e t e d b y P a y r o l l / T i m e & A t t e n d a n c e . I n th e s e s i t u a t i o n s t h e
T N R C C C l a i m s C o o r d i n a t o r m a y have t o c o n f i r m i n f o r m a t i o n f r o m P a y r o l l / T i m e a n d
A t t e n d a n c e by phone so the T W C C - 1 S F o r m can be f a x e d t o the A t t o r n e y General ' s
O f f i c e i m m e d i a t e l y . I n the s e s i t u a t i o n s , t h e T N R C C C l a i m s C o o r d i n a t o r w i l l advi s e
P a y r o l l / T i m e & A t t e n d a n c e by e-mail tha t the i n f o r m a t i o n was for an emergency. A c o p y
o f t h e TWCC-IS F o r m s h o u l d then b e sent t o P a y r o l l / T i m e & A t t e n d a n c e .

I n s t r u c t i o n s :
P L E A S E C O M P L E T E A L L A P P L I C A B L E F I E L D S . Most f i e l d s a r e s e l f - e x p l a n a t o r y ,
however, the f o l l o w i n g i tems may require more a t t en t i on:
I t e m 4: If no home phone, p l e a s e give a phone number where the e m p l o y e e can be

reached.
I t e m s 7,8: T h i s i n f o r m a t i o n is no l o n g e r required.
I t e m 17: T h i s shou ld be the f i r s t ful l day of l o s t t ime f r o m work. ( P l e a s e note that

the Date, of I n j u r y is not considered the f i r s t day of Lost Time .)
I t e m 18: . L i s t the nature of the in jury. E x a m p l e s i n c l u d e : burn, cut, or sprain.
I t e m 19: L i s t s p e c i f i c body part , e .g . , chin, r ight l eg , u p p e r arm, e t c . If more than

one body part is a f f e c t e d , l i s t each part.
I t e m 20: Describe in d e t a i l . Use a d d i t i o n a l sheet of p a p e r if necessary.
I t e m 24: T h i s should state the s p e c i f i c substance or exposure that d i r e c t l y i n f l i c t e d

the in jury such as a t o o l , chemical or machine.
I t e m 28: T h i s i s th e e m p l o y e e ' s immediate supervisor.
I t e m 29: T h i s is the date the e m p l o y e e reported the in jury to the employer.
I t e m 34: T h i s 4-digit code corre sponds to the primary occupation in which the

emp loye e was engaged at the time of the in jury or exposure.- T h i s code is
f r o m the state p a y r o l l c l a s s i f i c a t i o n tab l e and is avai lable f r o m Human
Resources & Staff D e v e l o p m e n t , or P a y r o l l / T i m e & Attendance .

I t e m 43: T h i s 9 - d i g i t code, ass igned to each agency by T W C C , represent s the
l o c a t i o n of the agency unit that e m p l o y e d the in jur ed worker at the t ime of
their i n j u r y or exposure.
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I t e m 44: T h i s 9 - d i g i t code i s a s s i g n e d to each agency by the I n t e r n a l Revenue
S e r v i c e f o r e m p l o y m e n t , t ax and r e p o r t i n g p u r p o s e s .

I t e m 45: T h i s 4 - d i g i t code i s a s s igned to each agency and r e p r e s e n t s the nature of
t h e e m p l o y e r ' s business. F o r s p e c i f i c qu e s t i on s about Primary S t a n d a r d
I n d u s t r i a l C l a s s i f i c a t i o n ( S I C ) code s , c a l l t h e T e x a s W o r k f o r c e
Commis s i on (TWC) at 1-800-227-7816.

I t e m 46: T h i s may be the same as the las t i t em if the agency has one primary SIC
code. If there i s more than one, thi s should be the SIC code s p e c i f i c to the
j ob being p e r f o r m e d . If in d o u b t , ca l l the TWC at the number l i s t e d
above.

I t e m 47: TNRCC's s tate agency code number i s 582 and i s assigned by the S t a t e
C o m p t r o l l e r o f P u b l i c Accoun t s .

I t e m 51: T h i s must be the s ignature and t i t l e o f the TNRCC C l a i m s Coord ina tor in
t h e S u p p o r t Serv i c e s Div i s i on .

. I t e m 52: Enter the number of sick leave hours c r ed i t ed to the emp loye e as of the
da t e o f in jury.

D i s t r i b u t i o n :
It i s t h e TNRCC C l a i m s C o o r d i n a t o r ' s r e s p o n s i b i l i t y t o make d i s t r i bu t i on a s indi ca t ed
below.
M a i l o r i g i n a l t o: O f f i c e o f the A t t o r n e y General

Worker s C o m p e n s a t i o n Divi s i on
Mail a c opy to the claimant.
S e n d a c o p y t o : T N R C C C l a i m F i l e

Human Resources & Staf f D e v e l o p m e n t
P a y r o l l / T i m e & Att endanc e
T N R C C S a f e t y Manager
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IIT a i l t h i s f o r m t o :) F F I C E O F T H E A T T O R N E Y G E N E R A LE<ers' C o m p e n s a t i o n D i v i s i o n. Box 13777in, T e x a s 78711
• l e a s e read in s t ru c t i on shee t C A R E F U L L Y ,f ig special a t t e n t i o n to hems markedan a s t e r i s k ( * ) .

E M P L O Y E R ' S F I R S T R E P Ct ame (Last. F i r s t , M.L) 2. Sex , — , . — .
- F L J M L J

3. Soc ia l S e c u r i t y N u m D « r 4. H o m e Priori* 5. D a l e of Birtn (m-d-y)

1̂Oo«s I n * E m p l o y e e S p e a k E n g l i s h ? t f N o , S p e c i f y Language
YES LJ NO CH

•3/oc* no tor.yes vied a. Block no longer used

9. M a i l i n g A d d r e s s . S t r e e t or P.O.Box

^Ity S l a t e Z 3 p Code C o u n t y

!

. M a r t t a , ' S i a l u i
M a r r i e d ! — 1 W i d o w e d ' — I S e p a r a t e d 1 — 1 S i n g l e 1 — 1 Dtvorc'edl — 1

j 1 1 . N u m b e r o f D e p e n d e n t C h i l d r e n 1 2. Spouse ' s N a m e

•|. D o c t o r ' s N a m e

S
. D o c t o r ' s M a i l i n g A C d r e i s ( S t r e e t o r P.O.Box)

' t y S t a t e 3 p Code

)R

T W C C C L A I M #

O I B E C T O R - S H *

T O F I N J U R Y O R I L L N E S S
1 5 . Oato o f I n j u r y ( m - d - y ) . 1 6 . T l m t o f l n

: ' am
18. N a l u r * of I n j u r y * 19. Part of Bo

20. How and Why A c c i d e n t / I n j u r y Occurred

21. Was e m p l o y e e . — . 22, Works tit L
d o i n g his YES 1 — I
regu lar J o b ? N 0 [ ~ j

ury 17. Dale Lost Tim* Began
d pmd t^^
dy Injured or Expo s ed"

*

ocat ion o f I n j u r / (stairs , f l o c k , e t c . ) '

23. A d d r e s s W h e r e Injury or E x p o s u r e Occurred.N a m e of bus ine s s If I n c i d e n t occurred on a business site. ~"
S t r e e t or P.O. 6cx • County

C i t y s t a t « Zip Code r

2*. Cause o f I n j u r y f l a i l , t o o l , macnin*. e t c . ) '

25. Ust W i t n e s s e s

26. Return lo work 27. Did employeed a t e / o r e x p e c t e d dl*7(rrKJ-y) r~i r — i
Y E S L J N O l — l

J30. Dale o f Hire (m-c-y) 31, Was e m p l o y e e hired or recruited In Texa s?L YES n NO n 3 t L e n g t h of S e r v i c e In Current Position 1
M o n t h s Years

M. S l a l * P a y r o l l Class meat Ion Code 35. Occupation of I n j u r e d Worker

Mp. Rate of Pay at mis JOB 37. Full Work W e e k l»:
• $ ______ H o u r t y
W W e e W v S Moniwv Hours Days

34. Last Paycheck wu: a.

S

•3. N a m e and Till* of Person C o m p l e t i n g Form
• - • • - • . - • • Claim Coordinator
1*2. Agency M a i l i n g A d d r t i s end T e l e p h o n e N u m b e r •

I S t r e e t or P.O. Box T e l e p h o n e , ( )

^ ' t y . S l a t * Z i p Cod*

28. S u p e r v i s o r ' s 29. Date ReportedNam* (m-d-y)

3. L e n g t h of Service in Occupation
M o n l f t i Years

}. Is e m p l o y e * on Owner. Partner,or Corporal* O f f i c e r ?
YES LJ NO H

41. Nam» of Agency

«. Agency Location Cod*

Nam« of Location:
•4. F e d e r a l Ttx i d e n l i n c a l l o n N u m b e r 45 . Primary S t a n d a r d I n d u s t r i a l Cla s sKica l i on Code (SiC)* 4S. S p e c i f i c SIC Cod»%

• (4 digit) (4 digit)
[ 4 8 . Worker s ' Compen sa t i on Insurance Company• S t a t e E m p l o y e e ' s D i v i s i o n , A t t o r n e y G e n e r a l ' s O f f i c e
Bo. Did you reque s t a c d d t n l p r e v e n t i o n services In past 12 months?

YES CU NO C3 H yes. did you reeetve them? YES CD NO O

47. C o m p t r o l l e r Agency Cod*

49. Pol i cy N u m b e r T X S T A T E P O L 0 0 1
52, N u m b e r ol H o u r s of SicK L*«v« C / e d r t e d lo E m p l o y e e on Dal« of I n j u r y

I t . S i g n a t u r e a n d T t t l e (R£AD I N S T R U C T I O N S O N I N S T R U C T I O N S H E E T B E F O R E S I G N I N G )

/ \ ' ' C I * i m C o o r d i n a t o r O i l s — — — — .



T N R C C I N S T R U C T I O N S F O R T W C C - 6
S u p p l e m e n t a l Report o f I n j u r y

R e q u i r e d :
The T W C C - 6 s h o u l d b e c o m p l e t e d by the superv i s or i m m e d i a t e l y when the e m p l o y e e :
a. * Has returned to work;
b . * Has a d d i t i o n a l d a y ( s ) o f d i s a b i l i t y ;
c. Has a change in weekly earnings a f t e r the i n j u r y (increase or decrease);
d. Is t erminated or re s igns; or
e. * Has been absent f r o m work for more than 60 days (the e m p l o y i n g agency w i l l
c o m p l e t e a T W C C - 6 at the end of each 60 day period as l ong as the employe e remains
unable to work).
N O T E : * A p h y s i c i a n ' s s ta t ement i s required f or these s i tuat ions .

F i l i n g D e a d l i n e :
For each of the f i v e required s i tuat ions l i s t e d above that the T W C C - 6 must be f i l e d , the

• f o l l o w i n g are the c o rr e spond ing f i l i n g d e a d l i n e s :
a. No l a t e r than one ca l endar day a f t e r the e m p l o y e e returns to work;
b. No l a t e r than one calendar day a f t e r the a d d i t i o n a l day of d i s a b i l i t y occurs;
c. No l a t e r than f i v e calendar days a f t e r the change in earnings has taken p l a c e ;
d. No l a t e r than f i v e calendar days a f t e r the e m p l o y e e re s igns or is t e rminat ed; and
e. No l a t e r than f i v e calendar days a f t e r each 60-day period that the employee is unable to
return to work.

C o m p l e t e d By:
The e m p l o y e e ' s supervi sor shal l c o m p l e t e item # s 1-12.
T h e T N R C C C l a i m s Coord ina tor sha l l c o m p l e t e item#s 13-17.

I n s t r u c t i o n s :
1. Check the a p p r o p r i a t e boxes which show the reason for f i l i n g a S u p p l e m e n t a l Report
of I n j u r y and complete only the blocks indicated. ... . -
2. In b lock 7 give actual wages. Please do not es t imate wages. Contact P a y r o l l / T i m e &
A t t e n d a n c e for assistance in c o m p l e t i n g thi s b lock.

D i s t r i b u t i o n :
It i s th e T N R C C C l a i m s C o o r d i n a t o r ' s r e s p o n s i b i l i t y t o make d i s t r i b u t i o n a s indi ca t ed
below.
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M a i l o r i g i n a l t o : O f f i c e o f t h e A t t o r n e y Genera l
Workers Compensa t i on Division

M a i l a c opy to the c l a i m a n t .
S e n d a copy t o : T N R C C C l a i m F i l e

H u m a n Resources & S t a f f Deve l opmen t
P a y r o l L T i m e & Att endanc e
T N R C C S a f e t y Manager
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~..f copy w«n
T v V C C

S U P P L E M E N T A L R E P O R T O F I N J U R Y
D O H O T S E H D T H I S F O R M T O T E X A S W O F K E K S ' C O M P E N S A T I O N C O U U i S S l O N U N L E S S R E Q U E S T E D .

W H E N A N D W H E R E T O F I L E : F o r a l l injuries oceun'ng January T , 1991 ortfterfcat r equ ir e a T W C C - 1 , E m p l o y e r ' s F i r s t R e p o r t o l I n j u r y ,
•o bo f i l ed me e m p l o y e r must f i l e by f i r s t c las s mail or p e r s o n a ] d e l i v e r y a S u p p l e m e n t a l R e p o r t o f Injury (TWCC-6} with th e employer ' s
wo-kers' c ompen sa t i on carrier and the i n j u r e d e m p l o y e e : 1) v^hin 3 days a f t e r the i n j u r e d e m p l o y e e returns to vortc; 2) wthin 3 days when
me employ**, a f t e r r e l u m i n g to work, has an a d d r t i o n a l day or days of d i s a b i l r r y because of the i n j u r y ; 3) wrthm 10 days a f t e r the end cf
each pay period in which the e m p l o y e e has an increase or decrease of earn ing s d u r i n g the time the e m p l o y e e is enrrried to t emporary
income b e n e f n s ; 4) within 10 days a f t e r the e m p l o y e e r e s i gn s or i s t e r m i n a t e d . If the i n j u r e d e m p l o y e e i s no l o n g e r emp loyed by the
e m p l o y e r , the e m p l o y e e i s r e s p o n s i b l e for p r o v i d i n g i n f o r m a t i o n to the earner about amounts of earnings or o f f e r s o f employment The
e-.ployee m a y u s e a T W C C - 5 , E m p l o y e r ' s S u p p l e m e n t a J Report c f I n j u r y f o r this p u r p o s e . A n e m p l o y e e h a s d i s a b i l i t y r f h e / t h e I c
u n i b l e to work as a r»surt o! the Injury or ht« returned to work e a r n i n g leu t h i n p r » - i n j u r y w i g i t b e c a u t e of the Injury.

i . Employ** 1 * Name (Last, F i r r t M . I . ) a / i d T e l e p h o n e N o .
EMPUOYEE I N F O R M A T I O N

2. Social Secur i ty No. 3. Due of Injury (m-d-y)

i . E m p l o y e e ' s f i l i n g A d d r e t s ( S t r e e t o r P.O. Box)

C-T/ S u i e Z J p _ C o d «

T O E M P L O Y E R : B a s e d o n above rule r e q u i r e m e n t s , c h e c k b o x e s
Q »fnp}oY+* rvtumod to vroric Q ***£*"*«' <f*yf*i of tfjtb&ry £C o m p l e t e BJ.ock £a or Sis C o m p l e t e . & o c k 53C o m p l e t e Bocki 6 and 7 'Complete Block 7 •

w h i c h «how r e a s o n s f o r f i l i n g S u p p l e m e n t a l R e p o r t o f I n j u r y t h i s d r t e ;
) chirrgi in w*»toy **mingt *tt*f injury [~1 *™p/o>"»* f a r m /" C o m p u t e Bocki Sa or So C o m p l e t e Block Sa-or 5bC o m p l e t e Block* 7 a.id 8 • C o m p l r t e Bock 7 . '

Compl e t e BJock 8

•I•
S - a ) I f mrtial f i l i n g o f T W C C - 6 , f irs t d«y of di tabi irty due to injury (m-d-y)

6. Daie of Return to Work
( C h e c k b o x ) _L J F u l l Duty, F u l

L J L i m i t e d Duty: F u l l P a y
( = . N o . o f H o u r e W o r k i n g W e e k l y a t

P a y
C] Reduced Pay

T i m e o f T h i s Report
( ^ I B W I U j * ) Q h c f f l i a j^r-, p - e j n j u r y Ho u r , W o r k e d W e e k l y

Q S a m e ai P r e i n j u r y Q Decreti* f r o m P r e i n j u r y H o u n W o r k e d W M k h y
' . 0 . r f a p p l i c a b l e , e i g h t d a y s c i d i n b i l i r y b egan on (m-d-y) [**e above

d e f i n i t i o n o l d i s a b i l i t y ]
1 1 . H a s i n j u r e d e m p l o y e e d i e d ? r f

** •'-' -" •- " "-. ' • . -" •
' . 3 . E m p l o y e r ' s Business Name

so , give d a t e o f d e a t h (m-d-y)

P̂̂ 3^̂ "

5. b) rf Mcond or syoxquent f i l i n g of T W C C - 6 , f l ( v « f i i r t - d a / o t ditaiitrry i
due t o i n i u r y fa f t h i s per iod o n l y (rn-d-y) 1

7, W e e k l y and h touhy Earnings at T i m e o f T h i s R t p o n
(Crveck box) -,*<y

LJ Same is P r e i n j u r y W a g i s S h«x*iy
D tncreai* f r om P r e i n j u r y W a g e s Q Decreaw f r o m P r e i n j u r y W i g e s

9. tf tne e m p l o y e r e s ign s or Is t e r m i n a t e d , f i l l in tf>« a p p r o p r i a t e section.
PI Date of F e i i o n a t i o n (m-d-y)
fl D»i« cf T e r m i n a t i o n (m-d-v)

Sa, Biaion tor F w s i g n a t i o n or T e r m i n a t i o n

12. WM employ** on l i m r t e d d u t y at time of t ermination? D Y e s U N o

M s i ) ; U , f ^ " i « i T i B H e ™ H i H ^ W W B D ^ ^ ^ H H e ^ H H . e H HOB*gamutt*!BK4BmqBl*ttmBm^aBaiBBtaixaNgBBaBGr'
; . ' . 114. T e l e p h o n e N o , . . . .

| ( )
j - , 5 . E m p ! c y « ; ' s B a s i n e t s W a i l i n g A d d r e s s ( S t r e e t o r P.O. Box)

i Or/ S u t e Z i p C o d e

' . : . N a m e c f V / c r k a r s ' C o m p e n s a t i o n C a r r i e r ( o r A S o v e I n j u r y

- . , h hes, o( _vp 7 T n e i r . I o r r r . a t i o n p r o v i d e d i n t n i s r e p o a i s a c c u r a t e ' . o t h e D e s t 0 1 m y
I e l i g i b i l i r / f o r b e n e f i t s .

n rr.ey be r e l i e d upon for e v a l u a t i o n c l the n a m e d e m p l o y e e si

£ . : g r , £ U r e a n d T a l e c f P e r s c n C c . - n p l e l i n g rcrm E r r . p l c y e r D E m p l c y e e

R j V « i 120.3. 12



I S U P E R V I S O R ' S I N V E S T I G A T I O N O F E M P L O Y E E ' S A C C I D E N T / I N C I D E N TI1 . L A S T N A M E O F I N J U R E D 2 . F I R S T N A M E O.M.L 4 . S O C I A L S E C U R I T Y N U M B E R 5. D A T E OF BIRTH

S E X 7 . D A T E O F E M P L O Y M E N T I N U N F T 8 . A G E N C Y N U M B E R ( C O M P T R O L L E R ' S C O D E ) 9 . B U D G E T N U M B E R O F A S S I G N E D U N f T

I 0 . J 0 8 C L A S S I F I C A T I O N CODEI I . P O S m O N S T A T U S
[ _ J F u l l - t i m * 1 I P a r t - t i m a I I F l o a t e r f l i l l s w h o r g n e e d e d )

1 2 . D A T E O F I N C I D E N T 1 3 . T I M E O F I N C I D E N T a m . f ~ l
• p.m. CD

A , E X T E N T l O F I N J U R Y . ( C h « c k o n e o n i y j ; ; i ' : ; /
•tD 01 No injury (incident only)

CD 02 I n j u r y o o t r e q u i r i n g i T W C C - l
^̂ ^ 03 Medical
HiD 04 Lo&t time only (more man one day)
^f3 OS Medical ud tost time

CD 06 F a u l i i y

t c A T E G b ' R Y - < C r i « k o n « : o n i y ) ' ' i ; i ; i - ; - ; : : i > ! i : ; : : ; ; : : : '
01 O a a i p a t i o a a l i n j u r y ( a c c i d e n t )

CD C2 Occupational in jury(aggrc s s iv eb chav ior)
^£D 03 Occupational illness/disease

™ J - S P E C I F I C . ; L b ; C A T i O N O F ; : 6 C C U R R E N C E ; ;

E XOR&
T L D C N G I N V E N T O R Y N O .

CD 01 A u d i t o r i u m
§02 B a t h / T o i l e t area

03 Boilerrooca
C4 C i n t e c o S a a c k b a r

CD C5 CeU block
CD C6 Classroom

HD 07 Oo«l
^̂ EJ CB LJ3V room
^CD C9 D o r m J K w y / t J v i n g r o o a i

CD 10 Beviiof

H-J 12 Garage

f 1 14 HalhoyOxridor
§15 HorooXduuc/Dispensary

16 Laboratory
17 L a u n d / y

CD 13 Library

t 33 O f f i c e areas
21 Progri D areas
7 1 R j m p

I 1 ZJ Sales noreXXdet
E3i Secluaooroom

25 S l e e p i n g room
35 S i e p s / S u i r s . ' S u i r w a y

CD 27 Storage area
§23 W a i t i n g roooj

29 Worktop/Technica l trades
30 Other ( s p e c i f y )

•t/TDOORS
JP 31 Aortic f i e l d

•-- -l 32 Campus
^~} 33 Groundsi^fc-^ . ft

HD 35 Loading dock
^PD 35 P a r i o f r c c j r i G o u area

CD 37 P i r l d o g l o t
f] 33 Roof
Hp 39 S i d e w l l t
^D *3 S t c p s , S t a i r s , S l a i r w i y

CD 41 S t o r a g e »rea
§C Shimming pool art*

O Tov*:r
44 Other ( s p e c i f y )

0 . A C T I V I T Y E N G A G E D I N B Y I N J U R E D A T
' • - . : : . T I M E O F . I N J U R Y ( C h a c k o n e o n l y ) - •
CD 01 Baiting CD 21 Moving
CD 02 Buffing CD 22 Operating
CD 03 Carrying CD 23 Pul l ing
CD 04 Cleaning CD 24 Pushing
CD 05 Qimbtng CD 25 R j e a c h i n g
CD 05 Cut t ing CD 35 Redirecting
CD 07 Descending CD 27 Restraining
CD OS Digging CD 28 Running
CD 09 Dressing CD 29 Sanding
CD 10 Driving CD 30 S j w n g
CD 11 Eating CD 31 S e a r c h i n g
CD 12 Eaaxting CD 32 Securing
L "j D Ewrosuig c — ] 33 S u i n g
CD 14 Feeding CD 31 S d n d i n g
CD 15 Grtading CD 35 S a i p p b g
CD 16 Grooming CD 36 Turning
CD 17 J u m p i n g CD 37 W a l l i n g
CD 13 U f a n g CD 33 W e l d i n g
CD 13 Loading 1 — 1 39 Cnber (spec iry)
t . - ' . ] 3 D Mcppuig

•
' E . i ' B O D Y P A : R f I N J U R E D ( M o s i ; s « r i o u 3 } : : : ; . . ; . ; . ; • : • ;

CD 01 Anlde CD 16 In tonal organ
CD 02 Arm CD 17 Jaw
CD 03 Back CD 18 Kaee<s)
CD 04 BuRods CD 19 Leg(s) '
CD OS Cheek CD 23 Moarfi
CD OS Chest CD 21 N e c k
CD 07 Chin CD 22 Nose
CD 03 Ear(i) CD 23 Petvis
CD 09 F^(s) CD 24 Rib<s)
CD 10 F o o t - F e e t CD 25 S c a l p
CD 11 F i n g e r / T D u m b ( s ) CD 26 S h o u l d e r
CD 12 Forehead CD 27 T o e ( i )
CD 13 Gran CH 28 W r i s t s )
CD 14 Kmd CD 29 Other ( s p e c i f y )
CD 15 H i p s

F ^ T Y P . E / d F ' i i N ' J O j H Y ( C h e c k p r i m a r y / o n a ] ; ; - : : ; ; ! : ;
CD 01 Abcjskia CD & Heat exhaustion
CD 02 AmpuOtion CD 16 Hernia
CD 03 Sic CD 17 Infec t ion
CD 04 Bruise CD 18 I n f l i n u t i o a
CD 05 Burn CD 13 Inlenul injuries

' CD 05 Concussion CD 33 ' PuncTurc
CD 07 Cut CD 21 Rupture
CD 03 Dermatitis CD 22 S c r a t c h
CD 09 Dislocation CD 23 Shock
CD 10 Foreign object CD 24 Sprain
CD H Fracture CD 25 S t i n g
CD 12 Frccbiie CD 3> Strain
CD 13 Hear ing lo s s CD 27 Otber(spec iry)
CD 14 Hem atuck

G . ; ' - T Y P E ; O F ' b C C U R R E N C E : . ( C h a c k ; i : ) n e o n l y ) :;| :

CD 01 Aggression (die a l, s t u d e n t , inmate, p a t i e n t )
I — I 02 Bodily reaction (drug, m e d i c a t i o n )
[ — l 03 Caugh t in, on, u n d e r , or between
' i 04 CoQlad with c h e m i c a l s
CD 05 C o o u c t v u i i h e l e c m c c u r r e n t
[ > 06 C o a d c f M i l i U r m p e r a l u r e extremes

G . C O N T I N U E D
CD 07 Fall OQ same level
CD OS Fill oa d i f f e r e n t level
CD 09 O ^ T - e x e r t i o n ( e x c e e ( J i n g p b y s 4 c a l i b U i E y r e t u l t J n g j a

strain, r u p t u r e )
CD 10 CXerejqposure to environmental hizirds (noise, t o n e )
CD U S l i p (not a (all)
CD 12 Struck against (rough, sharp o b j e c t )
CD 13 Struckby t i l l i n g , moving object
CD 14 Other ( s p e c i f y )

H P H Y S I C A L T H i N G M O S T ' C L b S E L Y ; - : -- 1 ' ' ' ' i : -: A S S b C I A T E D ' w i T H ' ; b c C U R R E N C E ( C h e c k : o n « ) ?
CD 01 Aircraf t
CD 02 Air pressure
CD 03 Animal (mate, dog, borse, etc.)
CD -04 A t M e t i c e q u i p m e n t ( b a s e b a l i , b a ( , d a r t , etc.)
CD 05 Attachment! (be l t , p u l l e y , gear, » b j f i )
f — "i 06 Building com pon cut
CD 07 Cabinet
CD OS Chemical (sol id, l i q u i d , or gas)
CD 09 dot t ing
CD 10 ' C o n t a i n e r (bortJe, bo* barrel, cylinder, etc.)'
CD 11 Orb - " .
[ ~~i 12 Doors (automat i c , manual, revolving)
CD 13 Drugs or medicine
CD 14 Dust
r — 1 15 Electrical appara tu s
CD 16 Elevator, escalator
CD 17 Explosives
CD 18 Eyewear
CD 19 Fan
CD 20 Fire, f l a m e , imoke
[~~ i 21 Floor
CD 22 Food produc t s
CD 23 F u m e s
CD 24 Furni ture , f ixtures
l — i 25 Oas
CD 35 Glass i tems
CD 27 Gvo
CD 23 Ground (earth)
CD 29 H a a d b o t
CD 30 Heat ing equipment
CD 31 Hoisting equipment
i i 32 1^ condition
CD 33 Infe c t i ou s or paraa tic agent
CD 34 Inmate, client, e m p l o y e e
CD 35 Insect
CD 36 K i t c b e f l equipment
CD 37 K n i f e
CD 38 l i g h t i n g (Loure and equipment
CD 39 Ladder, s c a f f o l d
CD 40 Locker
CD 41 Machine
L — 1 42 Material handling equipment
CD 43 Mrtil
CD 44 Mineral items ( a s p h a l t , day, gravel, etc.)
CD 45 Moio fv eh id e
CD 46 N e e d l e
CD 47 O f f i c e equ ipment (chair, desk, cab ine t , etc.)
CD 48 Paint
CD 49 Particle
CD 50 Pavement
f~l 51 Peraon (other t h j n d i c n t , inmate, e m p l o y e e )
CD 52 Pipe
CD S3 P L i t f o r m , dock, r a m p

Continued On Other S i d e



< . C O N T I N U E D I . C O N T I N U E D C O N T I N U E D

Z] 5J Pol«:
Zl 55 P o « c H o o J w B i i t i i i c c r y { l . i t i c . u*. etc.)
Z! 56 R » d i i ! i f i j e q u j p [ n e a ( ( o k r o s i . a v e , l - n y , etc.)
ZJ 57 R e c e p t a c l e
ZI 59 S u i / . t t e p
Zl 60 Sua
ZJ 61 TreneVDiich
ID 62
Zl O
Zl «
ZJ 65 Other ( s p e c i f y )

CD 21
CZI 22
CD 3
C Z I 2 d
CZI 25
CZI 35
CZI 27
CZI 28

R i d i n g moving e q u i p c u r t i t no< den pied for p j s s cngirr s
Unobservant ( d j y d f c a m j a g uuc^ativc, etc.)
Using unsa f eMefed ive tooL nu^riiL e q u i p m e n t
Using wrong tool, DUETTO] e q u i p m e n t
W o r k i n g / W i l l i n g U j i d e r i u s p e a d e d l o t d f a i a e , boisl,
derrick)
W o r i i a g b i C o n G f i e d space *iiiwui proper s a f e g u a r d
Woeiing without adequate l i gh t ing
Other ( s p e c i f y )

CD 21 U a s a f e / D e f e c t K - c h a o d or electric toots
CD 22 Unsa/e equipment
CD 23 U n s a f e material
r~l 3i U n s i / c vehicle
CD 25 Uasbooed trmch.esavjt ioa, etc.
CZt 27 Other (sped fy)

A C T / P R A C T I C E A S S O C I A T E D W f T H
O C C U R R E N C E ( C h « c k on« o n l y ) : . . . :

; j . C O N D I T I O N . ( P H Y S I C A L H A 2 A R O )
; : A S S O C I A T E D ; y y . | T H . O C C U R R E N C E

; ( C h e c k o n e ) • : . . : ; . . : ; ; ' : • ; ; - ; - - : • '

K . D I D ; T H E . S T A T E : P R T H E U N I T H A V E AS A F E T Y : R U L E - , R E G U L A T I O N , O RS T A N D A R D T H A T W O U L D H A V EP R E V E N T E D T H E \ 0 ' C C U H R E N C E 7
CD 01 Yes 02 NO

Z] 01
~~] 02
ZJ 03
Z3 0*
Zl OS

ZJ C6
Zl 07
Zl CB

Z3 09
Z) 10
Z) 11
Z] 12

CooUa*i[ie l«c tr i c iI*ource {wot. device, wire, etc.)
Eat cr iagu) uniulhorizedirea

Fiilure to use eubtisbed route oc a H n g short cat
F & i J u r e t o i u « b u d n i I . g r i b b a r

CD 01 Congested are*
I — 1 02 DectrkaJ hazard (itninsubUd

curuit, Liudcqui te pound, etc)
i ' 03 Excessive n OIK
CD Ot Harmful a n i f r u l s A f l s e c t s . V e p U l «

I — I 05 H e a l t h hjzardi (radiidoo. gas, fumes, dus t , vapors,

L . W A S . T H . E : R U L E t R E G U L A T I O N ; . O R
' • s r A N D A R D : V i 6 L A T E D 7 . : : ; : ' '

CD 01 Yes CD 02 No

F i i l u r e to taeWar pavxul protective equipment (PPE)
F w J u r t t o * » m o f k a o v a h i z a n U f l e . n o u f e t y *ign,
l i g h t burkade, ta f inK&oa. eic.)
H i o d l i c g ( o ( o b ] < c t , E J i c r i i I , i t i 2 i , t h i n g )
Hors epby
L a p n o p e r m i c a f o c E K x \ a g ( a o n < o o i p J O b l e

etc.)
U L i f t i a g ( i o d u d i i i g p c « 6 o f t , n j o c c )
15 Miking of ety devjoa bopera t ive
16 No uaiife i c l ' p r a a i c e oa the pin of e m p l o y e e
17 C p e n t i f l g A V o d i i n g n unsafe speed
18 O p e n t i f l g i * i ( h o u [ proper ju ibor i iyWcariBce
19 CXw or ujmcccssiry oposwmo i iurdi{gi s 1 f u m e s ,

duir. ciemicali, mist. a d i j U o o , etc.)
3) Ri^iiirugof s e r v K M g c o < ? r t c g c f c j e c U i i i a g ( m i c h i n c ,

C~~l OS
d3 £77
f 1 OS
LH 09
(~~1 10
CZI 11
(~~) 12
1 —— | 13
n 14
I I 15
f~~1 16
[ — I 17
f~~l IS
[ 1 19
CD 20

I m p r o p e r bo usekeepoig
M . - A C T I O . N ( S ) ; : T A K E W R : P L A N N ' E
! • : : T p . : P R E y e N J ; i R E C U
• . ( C h e c k ' . a l l . t h a l a p p l y )

L a y o u t o f design {oQJce, shop, e q u i p m e n t )
Light ing

outcriils, etc.
N o u n s a f e c o a d i l i o t i
Opea trench, bole, r f i i cb , ihaqj d r o p - o f f
Poisooouswgeut i<5a(oaJ;r»y. eic.)
P r o t n i d i n g o b j e c i f t u i l . w i r e . i p l i n t e ' . e t c . )
R o u g h / S l u r p ob j e c t s -
S i p p b i g o r t r i p p u i g hazard
Step, fuirx, Ladder, or o t b e i * O f t i n g s u r f a c e s
U a g u a r f e d machine, belt, puli<y, roUer.,elc,

Q 01 Aojoo taken with employee f o r v j o l a t i a g rules,
regulatioos or procedures

CD 02 A U e m p l o y e c s v ^ r e m a d e aware of th«
occurrence cause, cooscqueocc, aad anioa U't ea
to prevent reoirrencc

Q3 03 Employee given biik t n i n i n g
C3 01 Employee given re fre sbero f remedial t r a i a i n g
CD 05 Easting rule, regulation or standard (SOP)

enforced
CD 06 Basting rule, regulatioa or sUadan] (SOP)

revised
CD 07 New rule, regulation or standird prepared
CD OS Physical hazard(s) corrected
CD CO Other posi live acdo

J . ; D E S C R I B E B R I E F L Y I N N A R R A T I V E ' F O R M T H E C I R C U M S T A N C E S : T H A t : L I = D : T b : A N O C A U S E D : : T H l S : O C C U R R E N C E : :

A N S W E R : V / H O 7 . W H A T ? W H E R E ? W H E N ? W H Y ? ' A N O H O W ? ( U s e ' a d d i t i o r i a ! " k h a e l i f n a c « s s a r y j : : ;

N J U R E D : S ' | M M E D I A T £ S t J P E R V I S O R : ( p r i r i t ) i } j • I - ; - ! ' S I G N A T U R E ; ^ ! ; D A T E : P H O N E
p ; i : S E C T I O N / O E P A R T M E N T / D t V l S l O N : A D D I T l 6 N A t ^ D U T Y - S A F E T r : O F F I C E R , - C O M M E N T : :

S I G N A T U R E D A T E ;
CO
QLU3LU
>LUC

P . 2 S E C T I O N / D E P A R T M E N T / O t V I S I O N ' H E A D ; - C O M M E N T :

S I G N A T U R E D A T E
P . 3 A G E N C Y O R F A C I L I T Y S A F E T Y M A N A G E R S '

A) R e p e a t o c o j r r e a c e : CH 01 N'o d) 02 Yes; tool I n c i d e n t s ; C3 03 Two CD 04 T V e e O 05 Four O 06 F i v e Q 07 Over F r v e
B) Were uHrce (3) w moo: worten injured ui this a c c i d e n t ? (if so, c o m p l e t e a separate f o r m for each e m p l o y e e ) O 01 Yes O 02 No
Q C o r a a e a c

S I G N A T U R E D A T E



T N R C C I N S T R U C T I O N S F O R T W C C - 1 2 1
S u p e r v i s o r ' s I n v e s t i g a t i o n o f E m p l o y e e ' s A c c i d e n t / I n c i d e n t

R e q u i r e d :
I m m e d i a t e l y a f t e r rece iving not i ce o f an i n j u r y / i l l n e s s , a c c i d e n t / i n c i d e n t t h e s uperv i s or
s h o u l d i n v e s t i g a t e the a c c i d e n t / i n c i d e n t and c o m p l e t e t h i s form. The A D S O and the
D i v i s i o n Direc tor who serves the area where the i n j u r e d e m p l o y e e works s hou ld review
and comment on the superv i sor s comments.

F i l i n g D e a d l i n e :
The f o r m must be received by the TNRCC C l a i m s C o o r d i n a t o r no la t e r than one week
a f t e r the F i r s t Report o f I n j u r y or I l l n e s s (TWCC-1S), or notice o f an a c c i d e n t / i n c i d e n t i s
repor t ed to the superv i sor .

C o m p l e t e d By:
The i n j u r e d e m p l o y e e ' s immedia t e supervi sor, or next in charge in ' th e event o f absence
of the immediat e supervi sor , i s r e s p o n s i b l e for c o m p l e t i o n o f the form.

I n s t r u c t i o n s : i
1. The f o r m must be t y p e d or c l e a r l y p r i n t e d .
2. The supervi sor shou ld c o m p l e t e the f o r m , comment and s ign in b lock N.
3. The a p p r o p r i a t e A D S O should comment and s ign in b lock P.I.
4. The a p p r o p r i a t e of the supervi sor should comment and s ign in block P.2.
5. The T N R C C S a f e t y Manager should comple t e and s ign in block P.3.

D i s t r i b u t i o n :
It i s the T N R C C C l a i m s C o o r d i n a t o r ' s r e s p o n s i b i l i t y to make d i s t r i b u t i o n as indicated
below.
S e n d a copy to: Claimant

Near M i s s I n c i d e n t F i l e



V . E M P L O Y E E ' S P A C K E T
F o r m s to be c o m p l e t e d by the i n j u r e d e m p l o y e e are:

F o r m # F o r m T i t l e
Pub. N o . P I 9 6 - 0 0 7 A ( 0 3 - 9 6 ) E m p l o y e e R i g h t s & R e s p o n s i b i l i t i e s
W C D - 1 6 A u t h o r i z a t i o n f o r Release o f I n f o r m a t i o n
W C D - 2 9 E m p l o y e e ' s Report o f I n j u r y
W C D - 7 4 W i t n e s s S t a t e m e n t
W C D - 8 0 E m p l o y e e ' s E l e c t i o n R e g a r d i n g U t i l i z a t i o n

o f S i c k Leave
E m p l o y e e R e s p o n s i b i l i t i e s

1. Report job related i n j u r y / i l l n e s s , a c c i d e n t / i n c i d e n t to their supervisor or the
T N R C C C l a i m s C o o r d i n a t o r i m m e d i a t e l y , or as soon as p o s s i b l e a f t e r medical
a t t e n t i o n is received.

2. C o m p l e t e ail f orms in accordance with the i n s t r u c t i o n s ou t l in ed in the Worker s '
C o m p e n s a t i o n C l a i m s Handbook .

3. S i g n all f o r m s in accordance with the i n s t r u c t i o n s when required.
4. K e e p the ir superv i s or u p d a t e d on the s tatus of medical services rece ived, l o s t time

f r o m work, and workers c ompen sa t i on b e n e f i t s received as a re su l t of the i n j u r y or
i l ln e s s .

5. Return to work as soon as p o s s i b l e a f t e r a lo s t time i n j u r y / i l l n e s s . Prov id e
original of physicians release to return to work.

6. P r o v i d e original of any and all documenta t ion related to medical expenses and
p h y s i c i a n s s tatements r e la t ing to the i n j u r y / i l l n e s s .

34



I
T N R C C I N S T R U C T I O N S F O R Pub. N o . P I 9 6 - 0 0 7 A (3-96)

E M P L O Y E E R I G H T S & R E S P O N S I B I L I T I E S
R e q u i r e d :
S e e at tached T W C C A d v i s o r y 96-03 f o r s p e c i f i c i n f o r m a t i o n a n d requirements r e g a r d i n g th i s
f orm.
F i l i n g D e a d l i n e :
N o t A p p l i c a b l e
C o m p l e t e d By:
N o t A p p l i c a b l e
I n s t r u c t i o n s :

| A copy of thi s f o r m must be p r o v i d e d to the i n j u r e d E m p l o y e e with the E m p l o y e e ' s Packet at the
same t ime t h e E m p l o y e r ' s F i r s t Report o f I n j u r y i s f i l e d with t h e O A G .i



D I R E C T O R

T E X A S
W O R K E R S ' C O M P E N S A T I O N C O M M I S S I O N

S O U T H F T E L D B U I L D I N G , 4000 S O U T H I H - 3 S , A U S T I N , TEXA^: 78704-7491

T W C C A D V I S O R Y 96-03

S U B J E C T : E M P L O Y E E R I G H T S A N D R E S P O N S I B I L I T I E S FORM

Rule 120.2(e) requires employers to prov ide injured workers with a summary of their rightsand responsibilities at the same time that the E m p l o y e r ' s Firs t Report of I n j u r y is f i l e d with
the insurance carrier. The Rule prov id e s that the Engl i sh and S p a n i s h - t ext p r o v i d e d by the
Commission must be used without any changes or a d d i t i o n a l words.
The "Employee Rights And Responsibili t ies Under The Texas Workers' Compensation
System" form pub l i s h ed by the Commission (Pub. No. P I 9 6 - 0 0 7 A ) must be used by
employers to comply with the requirements of Rule 120.2(e). T h i s f o rm must be provided
in the exact f ormat and text as pub l i sh ed by the Commission. The use of p u b l i s h e d
brochures or other information is not a substi tute for this form. F a i l u r e to use the publ i shedf orm will consti tute non-compliance with this Rule.
While the employer may include other i n f o r m a t i o n or brochures, th i s f o r m must be provided
to the injured worker. E f f e c t i v e May 1, 1996, the most current version of this form
pub l i sh ed by the Commission must be used to c omply with the provi s ions of Rule 120.2(e).

S i g n e d this 28th day of March, 1996

T o d d KL Brown, Executive Director

A t t a c h m e n t :
E m p l o y e e R i g h t s A n d R e s p o n s i b i l i t i e s U n d e r t h e T e x a s W o r k e r s '
C o m p e n s a t i o n S y s t e m [ P u b . N o . P I 9 6 - 0 0 7 A ( 3 - 9 6 ) ]

D i s t r i b u t i o n :
A u s i i n C a r r i e r R e p r e s e n t a t i v e s
T W C C S t a f f
P u b l i c I n f o r m a t i o n L i s t



information describes your rights and responsibilitys under the Texas workers' compensation system. For more Information or for
assistance, please call the Texas Workers' Compensation Commission field office handling your claim, or call 1-&QQ-2S2-7Q31I Ywir r i g h t s under th eTexas workers' compensation systemI

I
I
I
F

You may have the right to receive benefits.
You may receive b ene f i t s regardless of who caused or helped
cause your injury. You may not receive benef i t s Lf your injury
occurred while you were intoxicated, you injured yourself in-
tentionally or while u n l a w f u l l y a t t empt ing to injure someone else,
you were injured by another person for personal reasons, you
were injured while vo luntar i ly p a r t i c i p a t i n g in an o f f - w o r k ac-
tivity, you were injured by an act of God, or your injury oc-
curred during horseplay.
You have the right to receive the medical care reasonable and

cessary to treat your -work-related injury or illness for the
est of your life.

You have the right to the initial choice of doctor.
•You may not change doc tor s e x c ep t with the approva l of the
^Commission. You do not need to get approval to go to a d i f f e r -

ent doc lor for emergency treatment, if you or your doctor moves,
•DT if your doctor is unable to continue treating you.

You have the right to hire an attorney to help you get benefits
Wlpr to help you resolve disputes.

You have the right to receive assistance from appropriate, quali-
fied Commission staff and, in the event of a dispute resolution
^froceed ing, from a Commission ombudsman free of charge,

To request assistance, contact the field office handling your
^laim, or call 1-800-252-7032.
•Ifou have the right to receive information and assistance regarding

yourdaim. Commission s t a f f will explain your rights and respon-

( "juiries under the Texas Workers' Compensation Act Addit ioa-
y, you havg the right to be assisted hy » Q n m m L ' s y t n t x r i b ' i f k m a n
informal di spute resolutions and in administrative proceedings if

ou arc not represented. However, an ombudsman cannot serve as
legal representative or attorney for you.

y
Hi

You have the right to confidentiality.

K nly p e o p l e who need to know — such as your doctor, your em-
oyer, or your e m p l o y e r ' s insurance carrier — may see informa-

t ion in the C o m m i s s i o n ' s f i l e s . A p r o s p e c t i v e e m p l o y e r may get

K inked i n f o r m a t i o n f rom the Commission about your claims. If
ou wish someone who is a s s i s t i n g you to have access to your

f i l e , you must p r o v i d e w r i t t e n a p p r o v a l for them to do so .I

Y o u r r e s p o n s i b i l i t i e s under th eTexas workers* compensation system
O You have the'responsibility to tell your employer about your

injury or ilia ess.
You must tell your employer within 30 days of the d g t e you were
injured, or within 30 days of the date you first knew your illness
might be work-related. You, or someone helping you, may either
talk with or write your employer or any supervisor wberc you work.
If you do not tell your employer within 30 days, you could lose
your right to get benefits.
You have the responsibility to fill out a claim form and send it
to the Commission.
You must send a comple t ed claim form, called a T W C C - 4 1 , to
the Commission within one year of the date you were injured, or
within one year of the dale you f i r s t knew your illness might be
work-related. Send the completed claim form to the Commis-
sion even if you are already ge t t ing benefit s .
If you do not send the form within one year, you could lose your
right to get benefits. For a copy of the form, call the f i e l d o f f i c e
handling your claim, or call 1-800-252-7031.
You have the responsibility to tell the Commission and the ui-
surance carrier any time your income changes.
If you are not ge t t ing bene f i t s and you have changed employers
since your injury, t e l l the Commission if your injury causes you
to miss work or lose income. Call 1-800-252-7031.
If you are ge t t ing benef i t s and you have changed employers since
your injury, tell the Commission, and the insurance carrier pay-
ing your benef i t s if your income changes. Tel l the Commission
and the insurance carrier regardless of whether your income went
upordown. If you have stopped workiiigsracc your injury, t e l l
the Commission and the insurance carrier if you start working
again or if you have a job o f f e r .
You have the responsibility to tell your doctor how you were
injured and if you believe it may be work~related.
If p o s s i b l e , t e l l the doctor be fore the doctor treats you.
You have the responsibility to tell the Commission and the in-
surance carrier how to contact you.
You should contact the Commission and the insurance carrier if
your home addres s , work addr e s s , or phone number changes, so
the Commi s s i on and the insurance carrier w i l l be able to contact
you when necessary.

'•payers; You must provuLc. this inforrrjjtian to the Injured worker at I he same time you report the injury to your insurance carrier. If your Insurance carrier has agreed



P U G N O .

informad6n describe tus derechos y sus responsabiUdades en el sistema de compensation para trabajadores de Tejas. Para
mayor informaciSn o ayuda, porfavor llame a la oficina local de la Comision Tejana de Compensation para Trabajadores que

maneja tu reclamo o llame al 1-800-252-7031.

Sus derechos en el sistemaT e j a n o de compensacidn para trabajadore s
O Usted puede tener derecho a recibir beneficios.

Ustcd puede recibir beneScios a pesar de que alguien le causd o le
«yud61 causar su lesion. Puede scr que no reciba benc5cios ri su le s iSn
ooirri<5 mienlras listed estaba inioxicado, si se Icsion6 inlencicuilincnte
o raicntras estaba tratando de lasdmar a otra persona. Degalrnenle, o si
fue lastimado por otra persona por razones personales, si se Iastim6
mienlras estaba participando volunrariamenle en una actividad fuera
del trabajo y despucs de horas de trabajo, ri f i l e lastimado por un acto
"de Dios, o si su ks J6n ocurrio' mientras estaba psyasando.
Usted tiene el derecho de recibir tratamiento medico que sea
rqafonable y necesario para tratar su Iesi6n o enfermedad
rtlaeionada con tu trabajo por el rests de su vida.

Usted dene el derecho de escoger a su propio medico inicialmente.
Usted no puede camblar de m & d i c o , e x c c p t o c o n l a aprobaci<5ndela
Comision. Usted no tiene que obtener a p r o b a c i o ' n para ir a tm
medico d i f e r e n l e en casos de tratamicnio de emergencia, o si usted
o su medico se mudan o si su m e ' d i c o no esta d i s p o n i b l e para
ccmlinuar con su traLamJento.

Ufted tiene el derecho de contratara un abogado para que le ayude
a obtener beneficios o para que le ayude a resolver disputas.

Usted dene el derecho de recibir aststencia gratuita del personal
apropiado y caUficado de la Comision. En caso de que occurd un
procedimienio administrativo, dene el derecho de recibir asistencia

de un ombudsman para resolver disputas. Para pedir
comuniquese con la oficina local que esta manejando su

retLuno o Home al 1-800-252-7031.
Usted dene el derecho de recibir informacion y asistencia relacionado
con su reclamo. Personal de la Comisi6n le expHcari sus derechos y
r e s p o n s a b i l i d a d e s b a j o la Ley T e j a n a de C o m p e n s a c i o ' n para
Trabajadore s . Adicionalmente, usted tiene el derecho de recibir
asistencia de un ombudsman de la Comision en resolucion de disputas
i n f o r m a l e s y en p r o c e d i m i e n t o s admin i s t rauvo s si no tiene
represenLaci6n legal Sin embargo, un ombudsman no puede servirle
como su representante legal o su abogado.
Usted tiene el derecho a su confide ncialidad.
S o l o personas que nece s i l en i n f o r m a c i d n acerca de su reclamo—
como su medico, su p a t r d n cuando se I e s i o n 6 , o la compania de
seguros de ese p a t r d n — p u e d e ver la m f o r m a c i o ' n en el archive de la
Comis i<5n. Un fururo o p o s i b l e p a t r d n puede obtener informaci6n
l i m i t a d a de !a C o m i s i o ' n acerca de sus reclames. Si usted desea que
a l g u i e n que lo este r c p r e s e n t a n d o o a s i s t i endo tenga acceso a su
archivo, nccesi la primcro propor c i onar aprobac idn por escnto an-
tes de que lo pu ed in oblep.cr.

Sus r e s p o n s a b i l i d a d e s en el sistema
T e j a n o de compnsacion para trabajadores

Usted tiene la responsab'didad de nodficar a supatr6ndesitlesi£n
o enfermedad.
Usted debe notif icar a su pacnSn dertiro de: 30 dtas desde la fecha que
te ksiorwS. o dentro de 30 d£as desde de k fecha en que usted te
enterd primero que su I e s i 6 n o enfermedad pudo haber s ido
relacionada con su trabajo . Us t ed , o la persona que le esti ayudando
puede hablar con o escribir al palr6n o a cualquier supervisor donde
usted este trabajando.

Usi6n, puede perder su da-echo a berteficios.

Usted dene la responsabuidaddeHenarunformulariode reclamo
y enviarlo a ta Comisidn. ' ~- - - : . -• .-••--.
Usted debe completar y. enviar su formulario de reclamo, que se llama
T W C C - 4 1 , a la C o m i s i o ' n derdro de un ano de la f e cha eh que se
enler<S que su lesion o enfermedad pudo haber sido relacionada con
su trabajo.
Envie el formulario alaComisidnaimqucesicrecibiendobeocficios.iSi usted no env(a el formulario dentro de un ano, usted puede
perder el derecho de recibir berteficios. Para obtener una copia
del f o r m u l a r i o , l l ame a la o f i c ina local que esta manejando su
reclamo o l lame al 1-800-252-7031.
Usted tiene la responsabUidad de notificar a la ComlsiAn y a la
companta de seguros coda vez que cambien sus ingresos.
S i usted no esta recibiendo beneficios y ha cambiado de trabajo desde
su lesion, avise a la C o m i s i o ' n si su lesion le causa f a l t a r al trabajo o
perder sueldo. Uame al 1-800-252-7031.
Si usted esta recibiendo beneficios y ha cambiado de trabajo desde
su Iesi6n, avise a la Comisi6n y la compania de seguros que le esti
pagando sus beneficios si hay un cambio de ingresos. Avise a la
Comislin o la companfa de seguros a pesar de que suban o bajen sus
ingresos. Si usted ha d e j a d o de trabajar desde el dia de su lesion,
avise a la C o m i s i o ' n y la compania de seguros si empieza a.trabajar
de nuevo o tiene o f er ta de empleo.
Usted dene la responsabilidaddeavisarttsumedteo como selesion6
y si crc£ que su lesion puede ser relacionada con el trabajo.
Si es pos ib le , avise a su medico antes de que le de tratamiento medico.

Usted tiene la responsabilidad de avisar a la Comisidn y a la
compania de seguros como se pueden comunicarcon usted.
Debe de avisar a la Comision y la compania de seguros de cualquier
cambio de d o n u c i l i o , direccio"n de t raba j o , o numero t e l e f o ' r u c o , para
que la Comision y la compania de seguros puedan comunicarsc con
usted cuando sea necesario.

Usitd debe provcer esta inforTnacion al trabajadar lesianado al mlsmo lietnpo <ju£ debe reporiar el accidente o Usi$n a su cotnpama ae



T N R C C I N S T R U C T I O N S F O R V V C D - 1 6
A u t h o r i z a t i o n f o r R e l e a s e o f I n f o r m a t i o n

R e q u i r e d :
I m m e d i a t e l y a f t e r sustaining a work-related i n j u r y , the claimant should fill out this release
form so that the W o r k e r s ' C o m p e n s a t i o n D i v i s i o n (WCD) can ob ta in f r o m p r o v i d e r s
c o p i e s of relevant med i ca l documents which will assist in the h a n d l i n g of the claim.

F i l i n g D e a d l i n e :
The f orm must be received by the TNRCC C l a i m s C o o r d i n a t o r no la t e r than three days
a f t e r th e s up erv i s o r i s n o t i f i e d o f th e i n j u r y .

C o m p l e t e d By:
The c laimant must c o m p l e t e th i s form.

I n s t r u c t i o n s :
1. The c laimant must t y p e or c l e a r l y print h i s / r j e r name on the p a t i e n t line and the

second line.
2. The c la imant must date and s ign the form.

D i s t r i b u t i o n :
It is the T N R C C Claims C o o r d i n a t o r ' s r e s pon s i b i l i ty to make distribution as indicated
below.
M a i l or ig ina l to: O f f i c e o f the Attorney General

Workers C o m p e n s a t i o n Divi s ion
M a i l a copy to the c laimant.
S e n d a copy t o : T N R C C C l a i m F i l e
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A U T H O R I Z A T I O N F O R R E L E A S E O F I N F O R M A T I O N( W C D - 1 6 )
P a t i e n t :
T O W H O M I T M A Y C O N C E R N :
You are hereby e x p r e s s l y au thor iz ed t o re l ea s e and f u r n i s h t o th e W o r k e r s ' C o m p e n s a t i o nD i v i s i o n o f t h e O f f i c e o f t h e A t t o r n e y G e n e r a l o f T e x a s , a n d / o r a n y a s s o c i a t e , a s s i s t a n t ,r e p r e s e n t a t i v e , a g e n t , o r e m p l o y e e t h e r e o f , any ar.d a l l d e s i r e d i n f o r m a t i o n , ( i n c l u d i n g ,b u t n o t l i m i t e d t o , o f f i c e r e c o r d s , m e d i c a l r e p o r t s , memos, h o s p i t a l r e cord s , l a b o r a t o r yr e p o r t s , i n c l u d i n g r e s u l t s o f a n y a n d a l l t e s t s i n c l u d i n g a l c o h o l a n d / o r . d r u g t e s t s , X - r a y s ,X - r a y r e p o r t s , i n c l u d i n g c o p i e s t h e r e o f ) p e r t a i n i n g t o t h e p h y s i c a l a n d / o r menta lc o n d i t i o n whi ch i s t h e ba s i s o f my w o r k e r s ' c o m p e n s a t i o n c l a i m . T h i s i n c l u d e s no t o n l ya l l current a n d / o r f u t u r e i n f o r m a t i o n , b u t a l s o a l l p a s t m e d i c a l i n f o r m a t i o n which i sr e l a t e d t o th e i n j u r y or i n j u r i e s w h i c h f o r m th e ba s i s o f my c l a i m .
( P r i n t name)__________________________

P h o t o s t a t i c c o p i e s o f t h i s s i g n e d a u t h o r i z a t i o n w i l l b e c o n s i d e r e d a s v a l i d a s t h ;o r i g i n a l .
T h i s i s n o t a r e l e a s e o f c l a i m s f o r d a m a g e s .

D A T E D : S I G N E D :

P L E A S E S I G N T H E A B O V E M E D I C A L A U T H O R I Z A T I O N A N D R E T U R N I T , S OT H A T W E M A Y S E C U R E R E L E A S E O F Y O U R M E D I C A L R E C O R D S .
T H A N K Y O U .
O F F I C E O F T H E A T T O R N E Y G E N E R A LW O R K E R S ' C O M P E N S A T I O N D I V I S I O N

F o r m N o . Y V C D - 1 5 6-96



II
T N R C C I N S T R U C T I O N S F O R V V C D - 2 9

™ E m p l o y e e ' s Repor t o f I n j u r y
• R e q u i r e d :

_ T h i s f o r m s h o u l d always be f i l l e d out by the i n j u r e d e m p l o y e e and f i l e d wi th the
I W o r k e r s ' C o m p e n s a t i o n Div i s i on ( W C D ) . T h i s w i l l h e l p t o e x p e d i t e b e n e f i t s in a more

t i m e l y manner.i F i l i n g D e a d l i n e :

I The form must be received by the T N R C C C l a i m s Coordinator no la ter than one week
a f t e r t h e F i r s t Report o f I n j u r y o r I l l n e s s ( T W C C - 1 S ) i s f i l e d with t h e T N R C C C l a i m s
C o o r d i n a t o r .

I C o m p l e t e d By:

I The c la imant i s r e s p o n s i b l e f or c o m p l e t i o n o f t h i s f o rm, wi th th e as s i s tance f r o m the
supervi sor and TNRCC C l a i m s Coord ina t or .

I I n s t r u c t i o n s :
All f i e l d s s h ou ld be c o m p l e t e d and p r i n t e d l e g i b l y . Make sure that the claimant s igns and

• da t e s the bo t tom of the form.
_ D i s t r i b u t i o n :

It i s t h e TNRCC C l a i m s C o o r d i n a t o r ' s r e s p o n s i b i l i t y t o make d i s t r i b u t i o n a s ind i ca t ed
• below.

M a i l or ig inal t o: O f f i c e o f t h e A t t o r n e y General
• Workers C o m p e n s a t i o n Divis ion

Mail a copy to the claimant.
I S e n d a copy t o : T N R C C C l a i m F i l e

T N R C C S a f e t y Manager
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( P L E A S E U S E V r T T H A L L S U B M I S S I O N S
T O E X P E D I T E H A N D L I N G )E M P L O Y E E ' S R E P O R T O F I N J U R Y

Dear C l a i m a n t :
We have r e c e i v e d a r epor t that you were i n j u r e d in th e course o f your e m p l o y m e n t . In order f or u s t o p r o c e s s your c l a i m e f f i c i en t ly ,
p l e a s e f i l l i n a l l l i n e s c o m p l e t e l y a n d p r i n t l e g i b l y . A t t a c h a d d i t i o n a l s h e e t s i f n e c e s s a r y .
1 N ' a m e ' _______ ____________________________________Social Security:____________L-^ST F I R S T S M M A I D E N
2. G i v e y o u r current home a d d r e s s :
3. 3y whom are you e m p l o y e d ? ___
4. W h a t i s your job t i t l e / d e s c r i p t i o n ?
5. W h a t are your m o n t h l y wage s? _______________________ 6. How many d a y s per week do you work?
7. On what d a t e were you i n j u r e d ? _________„__.______________________________________
8. W h a t wa s ih e e x a c t l o c a t i o n o f th e a c c i d e n t ( s t r e e t a d d r e s s i f p o s s i b l e ) ?

9 . H o w d i d ; h e a c c i d e n t h a p p e n ?

10. W h a t part o f your b o d y was i n j u r e d ?
11 . W h e n d id you r epor t this a c c i d e n t ? _
3 2. To whom did you make your a c c i d e n t r epon?
1 3 . L i s t na--ne(s}, a d d r e s s ( e s ) , a n d t e l e p h o n e n u m b e r ( s ) o f w i t n e s s o r w i t n e s s e s :

1 4 . N a m e , a d d r e s s , a n d t e l e p h o n e number o f p h y s i c i a n w h o p r o v i d e d t r e a t m e n t :

15 . W h e n d id you f i r s t receive t r e a t m e n t ?
16. W h e n did you s t o p working as a r e s u l t of your a c c i d e n t ?
1 7 . N a m e , a d d r e s s , and t e l e p h o n e number o f d o c t o r p r e s e n t l y t r e a t i n g you:

1 S . W h e n were y o u l a s t t r e a t e d ? _________________________
1 9 . H a v e y o u r e t u r n e d t o work? _________ I f s o , when?
20. H a v e you l o s t any wage s on account of your a c c i d e n t ? __
2 1 . H a v e y o u ever h a d a p r e v i o u s i n j u r y c laim? ________ I f s o , d e s c r i b e :

h l s d ) _________________________ ( s i g n e d )
F o r m N o . W C D - 2 9 Rev. 9-95



T N R C C I N S T R U C T I O N S F O R W C D - 7 4
W i t n e s s S t a t e m e n t

R e q u i r e d :
I m m e d i a t e l y a f t e r r e c e iv ing no t i c e o f a n y i n j u r y , t h e E m p l o y e e ' s S u p e r v i s o r s h o u l d
determine the names, addre s s e s , and t e l e p h o n e numbers of all wi tnes se s to the i n c i d e n t .
A statement should be taken from each witness and forwarded to the T N R C C Cla ims
C o o r d i n a t o r .

F i l i n g D e a d l i n e :
The f o r m must be received by the TNRCC C l a i m s C o o r d i n a t o r no l a t e r than the f i f th
calendar day a f t e r the f i r s t no t i c e of i n j u r y i s reported to the supervi sor .

C o m p l e t e d By:
The person g i v i n g th e s t a t emen t i s r e s p o n s i b l e f o r c o m p l e t i n g .this f o r m , with ass i s tance
f r o m t h e T N R C C C l a i m s Coord ina t or .

I n s t r u c t i o n s :
1. The f o r m s h o u l d be t y p e w r i t t e n or hand p r i n t e d .
2. The wi tne s s may have a c t u a l l y seen the ac c ident , or may have acquired

knowl edge about the acc ident f r o m some other source. The w i t n e s s ' s i n f o r m a t i o n
may r e l a t e to how the acc ident occurred, or to s ome th ing e l s e that is relevant.
Check the f i r s t or second box, as a p p r o p r i a t e . Be s p e c i f i c . S o m e t i m e s you w i l l
be given s o m e o n e ' s name as being a witness , who when asked claims to know
no th ing about the acc ident . In such a case, the third box s h o u l d be checked.

3. If the space provided on the f orm is i n s u f f i c i e n t , attach a d d i t i o n a l sheets.

D i s t r i b u t i o n :
I t i s t h e T N R C C C l a i m s C o o r d i n a t o r ' s r e s p o n s i b i l i t y t o make d i s t r i b u t i o n a s ind i ca t ed
below.
M a i l o r i g i n a l t o : O f f i c e o f t h e A t t o r n e y Genera l

Workers Compensat ion Division

Send a copy t o : T N R C C C l a i m F i l e
T N R C C S a f e t y Manager
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C L A I M N U M B E R

W I T N E S S S T A T E M E N T( W C D - 7 4 )

( I f K n o w n )

M U S T B E T Y P E DO R P R I N T E D

Name:_______R e s i d e n c e A d d r e s s :
H o m e T e l e p h o n e : _E m p l o y e r : _____
On

Claimant_____E m p l o y e r _ _ _ _ _Date of I n j u r y _ _ _S t a t e m e n t T a k e n b y

.Work T e l e p h o n e :

in or at ( c l e a r l y s t a t e your own l o c a t i o n )
., 19___, at about .p.m./a.m., I was

when an ac c iden t i n v o l v i n g the above e m p l o y e e is a l l e g e d to have occurred,
( c h e c k o n l y o n e b o x )

I saw the a c c id en- t .The a c c i d e n t occurred in th e f o l l o w i n g manner:

Other p e r t i n e n t i n f o r m a t i o n and source:.

I did not see the a c c i d en t .I n f o r m a t i o n given me by (name of p e r s o n )i n d i c a t e s it occurred as fo l lows:_________

O t h e r p e r t i n e n t i n f o r m a t i o n and source:.

I know n o t h i n g w h a t s o e v e r about the occurrence.

S i g n a t u r e Date
Fo.-m No. V / C D - 7 4 Rev. 9-93



T N R C C I N S T R U C T I O N S F O R WCD-80
E m p l o y e e ' s E l e c t i o n R e g a r d i n g U t i l i z a t i o n o f S i c k Leave

R e q u i r e d :
The i n j u r e d e m p l o y e e must choose whether or no t th ey w i l l u t i l i z e sick leave b e f o r e
r e c e i v i n g worker s ' c o m p e n s a t i o n income b e n e f i t s .

F i l i n g D e a d l i n e :
The f orm must be received by the WCD no later than the second calendar day a f t e r the
f i r s t day o f l o s t t i m e has occurred.

C o m p l e t e d By:
It i s the s u p e r v i s o r ' s r e s p o n s i b i l i t y to ensure th i s f o r m i s c o m p l e t e d and s igned by the
e m p l o y e e . The e m p l o y e e must s i gn the f o r m if p h y s i c a l l y able to do so.

I n s t r u c t i o n s :
1. if an e m p l o y e e chooses to use no s ick leave at a l l , even during the seven day

w a i t i n g p e r i o d , the WCD-80 f o r m s t i l l must, be c o m p l e t e d and the second box
must be checked under " E l e c t i o n 2".

2. If an employe e chooses to use sick leave until it is exhausted, instead of receiving
worker s ' c o m p e n s a t i o n b e n e f i t s during that p e r i o d , f i l l ou t and s ign E l e c t i o n I.

3. If an employee chooses to use sick leave only during the seven-day waiting
p e r i o d , and wants to b eg in rece iving c ompensa t i on payment s t h e r e a f t e r , f i l l out
and s ign E l e c t i o n 2.

4. Be sure to fill in the amount of sick leave a v a i l a b l e to the claimant at the time of
in jury . A l s o f i l l in the c la im number, i f known.

5. E m p l o y e e must s ign the f o r m b e f o r e making d i s t r i b u t i o n .
D i s t r i b u t i o n :

It i s the T N R C C C l a i m s C o o r d i n a t o r ' s r e s p o n s i b i l i t y to make di s tr ibut ion as indicated
below.
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M a i l o r i g i n a l t o : O f f i c e o f t h e A t t o r n e y General
W o r k e r s C o m p e n s a t i o n Divi s i on

S e n d a c o p y t o : T N R C C C l a i m F i l e
P a y r o l l / T i m e & A t t e n d a n c e
H u m a n Resources & S t a f f D e v e l o p m e n t
T N R C C S a f e t y Manager

30



111 ~*>

C L A I M N U M B E R
( I f K n o w n )

E M P L O Y E E ' S E L E C T I O N R E G A R D I N Gii E L E C T I O N 1

U T I L I Z A T I O N O F S I C K L E A V E( W C D - 8 0 )( T e x a s L a b o r C o d e , S e c . 501 .044)

I h e r e b y e l e c t 1 0 u s e s i c k l e a v e u n t i l i t i s e x h a u s t e d b e f o r e r e c e i v i n g w e e k J y p a y m e n t s o f w o r k e r s ' c o o p e r a t i o n1
1
1
1
1
1
1
1
1

m a J c i n g t h i s e l e c t i o n , I u n d e r s t a n d
l e a v e i s e x h a u s t e d .

( T y p e E m p l o y e e ' s N a m e a s S h o w n

( E m p l o y e e ' s S o c i a l S e c u r i t y N u n

( E m p l o y e e ' s S i g n a r u r e / D a t c )

E L E C T I O N 2
I h e r e b y e l e c t t o r e c e i v e we ek ly

Byt h a t I a m n o t e n t i t l e d t o w e c k J y p a y m e n t s o f c o m p e n s a t i o n u n t i l r n y s i c k o r e m e r e e n c y

o n P a y r o l l ) ( H o u r s o f S i c k Leave A v a i l a b l e a s o f D a t e o f I n j u r y )

i b e r ) ( N s r n e o f A g e n c y )

(Cla ims C o o r d i n a t o r ' s S i g n a t u r e / D a t e )

p a y m e n t s o f w o r k e r s ' c o m p e n s a t i o n a f t e r t h e seven ( 7 ) d a y w a i l i n g p e r i o d . I u n d e r s t a n d
t ha t I may use s i ck or emergency leave for the seven (7) day w a i t i n g per iod , but tha i I may not use s ick or emergency leave
a f t e r t h a t t i m e . I u n d e r s t a n d t h a t I
same t i m e .

may not rece ive w e e k l y p a y m e n t s o f c o m p e n s a t i o n and s i c k or e m e r g e n c y l e a v e a t t h e

1 1 _ 1 do 1 — 1 do not d e s i r e to use s i ck l eave for the w a i t i n g p e r i o d .

( T y p e E m p l o y e e ' s N a m e a s S h o w n o n P a y r o l l ) ( N a m e o f A g e n c y )

( E m p l o y e e ' s S o c i a l S e c u r i t y N u m b e r ) ( C l a i m s C o o r d i n a t o r ' s S i g n a t u r e / D a t e )1
1
1ii

( E m p l o y e e ' s S i g n a t u r e / D a t e )
F o r m N o . W C D - S O 9-93
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III S a x ' si Dangerous• Proper t i e s of1 I n d u s t r i a l M a t e r i a l si N i n t h E d i t i o n

R I C H A R D J . L E W I S , S R .

V A N N O S T R A N D R E I N H O L D
iCT)? 1 " A Divi s i on o f I n t e r n a t i o n a l T h o m s o n P u b l i s h i n g I n c .

New Y o r k • A l b a n y - Bonn • Boston - D e t r o i t • L o n d o n - M a d r i d - M e l b o u r n e
M e x i c o C i t y • P a r i s • S a n F r a n c i s c o • S i n g a p o r e • T o k y o • T o r o n t o



D I S C L A I M E R
Extreme care has been tiicen in p r e p a r a t i o n of ih i s work.
However , n e i t h e r the p u b l i s h e r nor the author s s h a l l be
held r e s p o n s i b l e or l i a b l e for any damages r e s u l t i n g in
connec t ion w i t h or ar i s ing from the use of any of the
i n f o r m a t i o n in t h i s book.

C o p y r i g h t © 1996 by Van N o s t r a n d Reinhold
T / m \ p ® . A div i s i on o f l n t e r national T h o m s o n P u b l i s h i n g , I n c

^-^ The ITP l ogo is a trademark under l i cense
Printed in the U n i t e d S t a t e s of America
For more i n f o r m a t i o n , contact
Van N o s t r a n d R e i n h o l d
115 Fi f th Avenue
New Y o r k , NY 10003

C h a p m a n & H a l l GmbH
P a p p e l a l l e e 3
69469 W e i n h e i m
G e r m a n y

C h a p m a n & i H a l l
2-6 B o u n d a r y Row
L o n d o n S E I 8 H N
U n i t e d K i n g d o m

I n t e r n a t i o n a l T h o m s o n P u b l i s h i n g A s i a
221 H c n d e r s o n Road #05-10
H e n d e r s o n B u i l d i n g
S i n g a p o r e 0315

T h o m a s N e l s o n A u s t r a l i a
102 Dodd s S t r e e t
S o u t h M e l b o u r n e , 3205
V i c t o r i a , A u s t r a l i a

K e l s o n C a n a d a
1120 Birchmoum Road
S c a r b o r o u g h , Ontario
C a n a d a M 1 K 5 G 4

I n t e r n a t i o n a ] T h o m s o n P u b l i s h i n g J a p a n
Hirakawacbo Kyowa B u i l d i n g , 3F
2-2-1 Hirakawacho
C h i y o d a - k u , 102 T o k y o
J a p a n

iI n t e r n a t i o n a l T h o m s o n E d i t b r e s
Campos E l i s e o s 385, Piso 7
Col. Polanco
11560 Mexico D . F . Mexico

All r i g h t s reserved. No part of t h i s work covered by the c o p y r i g h t hereon may be
r e p r o d u c e d or used in any f o r m or by any m e a n s — g r a p h i c , e l e c t r o n i c , or mechanical, i n c l u d i n g
p h o t o c o p y i n g , recording, t a p i n g , or i n f o r m a t i o n s torage and retrieval s y s t e m s — w i t h o u t [he writ-
t en permis s ion o f the p u b l i s h e r .

1 2 3 4 5 6 7 8 9 1 0 TPP 01 00 99 98 97 96
Library of Congres s C a t a l o g i n g - i n - P u b l i c a t i o n Data
L e w i s , Richard J . , S r .

S a x ' s dangerou s p r o p e r t i e s o f industrial mat er ia l s / Richard J .
Lewis , Sr. — 9th ed.

p. cm.
I n c l u d e s b i b l i o g r a p h i c a l re ference s and index.
I S B N S E T 0-442-02025-2
ISBN V O L U M E I 0-442-02255-7 • - •
I S B N V O L U M E I I 0-442-02256-5
I S B N V O L U M E I I I 0-442-02257-3
1. H a z a r d o u s s u b s t a n c e s — H a n d b o o k s , m a n u a l s , etc.

I r v i n g { N e w t o n I r v i n g ) . Dangerous p r o p e r t i e s o f indu s t r ia l
mater ia l s . 9 t h e d . I I . T i d e .
T 5 5 . 3 . H 3 L 5 3 1995
604.7—dc20

I. S a x , N.

95-46514
C I P



C o n t e n t s

V o l u m e I :
P r e f a c e ix
Key to A b b r e v i a t i o n s xi
I n t r o d u c t i o n xiii
S e c t i o n 1: DOT G u i d e N u m b e r C r o s s - I n d e x 1
S e c t i o n 2: CAS N u m b e r C r o s s - I n d e x 5
S e c t i o n 3: S y n o n y m C r o s s - I n d e x 55
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1
ims-rai T D L o : 4 5 g / k g / l Y - I : E T A J N C I A M 4 6 , 1 1 3 1 . 7 1
s kn-ham T D L o : 5 3 , 9 5 0 m g / k g / 6 5 W - I : C A R J N C I A M
scu-rat T D : 9 9 0 m g / k g / 5 5 W - I : N E O J N C I A M 5 2 , 1 5 7 9 , 7 4
S A F E T Y P R O F I L E : Q u e s t i o n a b l e carcinogen with e x -
p e r i m e n t a l c a r c i n o g e n i c , t u m o r i g e n i c , a n d n e o p l a s t i -
eenic d a t a . W h e n heated t o d e c o m p o s i t i o n i t e m i t s acrid
smoke and f u m e s .

CADOOO
C A D M I U M
m f : C d

CAS:7440-43-9 HR: 3
mw: 112.40

PROP: H e x a g o n a l , d u c t i l e , c r y s t a l s o r s o f t , s i l v e r - w h i t e ,
l u s t r o u s , m a l l e a b l e m e t a l . T a r n i s h e s i n a ir , p a r t i c u l a r l y
moist air. M p : 3 2 1 ° , b p : 7 6 7 ° , d : 8.642, v a p pres s: 1 m m
@ 3 9 4 ° . S o l d i l a c i d s ( H , e v o l v e d ) .
S Y N S : C . I . 77180 D C O L L O I D A L C A D M I U M Q K A D M I U M ( G E R -
M A N )
T O X I C I T Y D A T A W I T H R E F E R E N C E
mni-mus: emb 6 u . m o l / L T X C Y A C -4,57.90
cy i -ham:ovr 1 | i m o l / L C C C C B R 26.251.80
o r l - r a t T D L o : 1 5 5 r n g / k g ( m a l e 1 3 W p r e ) : R E P B E C T A 6

20,96.78scu-rat T D L o : 2 5 0 j i g / k g ( f e m a l e 1 9 D p o s t ) : R E P A P -
T O D 9 1 9 . A 1 2 2 . 8 0

o r i - r a t T D L o : 2 1 , 5 0 0 u . g / k g ( m u l t i ) : T E R E N V R A L
22,466.80

or l-mus T D L o ; 1 7 0 0 m g / k g ( f e m a l e 8-12D
p O S t ) : R E P T C M U D 8 6.361.86

o r l - m u s T D L o : 4 4 8 m g / k g ( m u l t i ) : T E R A E H L A U 2 3 , 1 0 2 . 7 1
i v n - r a i T D L o : 8 m g / k g ( f e m a l e 8 - 1 5 D p o s t ) : T F , R

J J A T D K 1.264.81
o r ! - r a t T D L o : 2 2 0 m g / k g ( f e m a l e 1-22D p o s t ) : T E R

T O L E D 5 11.233.82
o r l - r a t T D L o : 2 1 , 5 0 0 t i g / k g ( r n u l t i ) : R E P E N V R A L

22,466,80
i p r - r a t T D L o : 1 1 2 4 ( i g / k g ( m a l e I D p r e ) : R E P T X A P A 9

•i 1.194,77
o r ! r a t T D L o : 2 3 m g / k g ( f e m a l e 1-22D p o s t ) : T E R

P S C B A A 158.614,78
i v n - r a t T D L o : 1 2 5 0 J i g / k g ( f e m a l e 9 D p o s t ) : T E R

J J A T D K 1,264.81
p a r - h a m T D L o : 2 m g / k g ( f e m a l e 8 D p o s t ) : T E R T J A D A B

3 1 . 5 2 A . 8 5
ih l -wmn T D L o : 1 2 9 n g / m V 2 0 Y - C : C A R A J I M O S 10.153,86
scu-rat T D L o : 3 3 7 2 i t g / k g : C A R E N V R A L 55.40,91
ims-rat T D L o : 4 0 m g / k g / 4 W - I : C A R J E P T D Q 1 ( 0 , 5 1 . 7 7
i m s - r a t T D : 7 0 m g / k g : E T A B J C A A I 18,124,6-1
ims-rat T D : 6 3 m g / k g : E T A N A T U A S 193.592.62
i m s - r a [ T D : 4 5 m g / k g / 4 W - I : N E O N C I U S - P U - 4 3 - 6 4 -

8 8 6 . S E P T . 7 1
i h l - m a n T C L o : 8 8 j i g / m J / 8 . 6 Y : K I D A E H L A U 28.147,74
i h l - h m n - L C L o : 3 9 m g / m Y 2 0 M A I H A A P 31,180.70
unk-man L D L o : 1 5 m g / k g B S D C A I 2.73.70
o r l - r a t L D 5 0 : 2 2 5 m g / k g T X A P A 9 41.667.77l h ' - r a t L C 5 0 ; 2 5 m g / m J / 3 0 M S A I G B L 16.212,74
o r l - m u s L D S O : 8 9 0 m g / k g 4 1 H T A H - . U . 7 8
i h l - m u s L C L o : 1 7 0 m g / m j N T I S - - P B i s a - 5 0 3
' P r - m u s L D 5 0 : 5 7 0 0 t i g / k g T X A P A 9 37,403.76u n r - m t i s L D 5 0 : 8 9 0 m g / k g G T P Z A B 2 2 ( 5 1 , 6 , 7 8
° r l - r b i L D L o : 7 0 m g / k g A M P M A R 34.127 .73

CADMIUM(II) ACETATE CAD250 613

s cu-rbt L D L o : 6 m g / k g P R O T A * .-,55
i v n - r b t L D L o : 5 m g / k g J O G B A S 35 .693 ,28
C O N S E N S U S R E P O R T S : N T P 7 t h A n n u a l Repor t o n
C a r c i n o g e n s . I A R C C a n c e r Review: G r o u p 1 I M E M D T
58.119,93; A n i m a l S u f f i c i e n t Evidence I M E M D T 2,74,73;
A n i m a l S u f f i c i e n t E v i d e n c e I M E M D T 1 1 , 3 9 , 7 6 ; H u m a n
S u f f i c i e n t E v i d e n c e I M E M D T 5 8 , 1 1 9 , 9 3 ; H u m a n L i m i t e d
E v i d e n c e I M E M D T 7,139,87; A n i m a l L i m i t e d Ev id enc e
I M E M D T 5 8 , 1 1 9 , 9 3 . C a d m i u m a n d i t s c o m p o u n d s a r e
o n t h e C o m m u n i t y R i g h t - T o - K n o w L i s t . R e p o r t e d i n E P A
T S C A I n v e n t o r y . E P A G e n e t i c T o x i c o l o g y Program.
O S H A P E L : T W A 5 t i g ( C d ) / m *
A C G I H T L V : Dust a n d S a l t s : T W A 0.05 m g ( C d ) / m '
( P r o p o s e d : T W A 0.01 m g ( C d ) / m J ( d u s t ) , S u s p e c t e d
H u m a n C a r c i n o g e n ; 0.002 m g ( C d ) / m 5 ( r e s p i r a b l e d u s t ) ,
S u s p e c t e d H u m a n C a r c i n o g e n ) ; B E I : 1 0 n g / g c r e a t i n i n e
in u r i n e ; 10 u.gA m b l o o d . ( P r o p o s e d : 5 M-g/g c r e a t i n i n e
in u r i n e : 5 u . g / L in b l o o d )
D F G B A T : B l o o d 1 . 5 u g / d L ; U r i n e 1 5 u g / d L . M A K :
S u s p e c t e d C a r c i n o g e n
N I O S H R E L : ( C a d m i u m ) R e d u c e t o l owe s t f e a s i b l e l e v e l
S A F E T Y P R O F I L E : C o n f i r m e d h u m a n c a r c i n o g e n w i t h
e x p e r i m e n t a l c a r c i n o g e n i c , t u m o r i g e n i c , a n d n e o p l a s t i -
g e n i c d a t a . A human po i s on by i n h a l a t i o n and p o s s i b l y
o t h e r rou t e s . P o i s o n e x p e r i m e n t a l l y b y i n g e s t i o n , i n h a -
l a t i o n , i n t r a p e r i t o n e a l , s u b c u t a n e o u s , a n d intravenous
r o u t e s . I n h u m a n s i n h a l a t i o n causes a n excess o f p r o t e i n
i n t h e u r i n e . E x p e r i m e n t a l t e r a t o g e n i c a n d r e p r o d u c t i v e
e f f e c t s . M u t a t i o n d a t a r e p o r t e d . T h e d u s t i g n i t e s ' s p o n t a -
n e o u s l y in a ir and i s f l a m m a b l e and e x p l o s i v e whene x p o s e d , ' t o h e a t , f l a m e , o r b y c h e m i c a l r e a c t i o n w i t h
o x i d i z i n g a g e n t s , m e t a l s , H N , , Z n , S e , a n d T e . E x p l o d e s
o n c o n t a c t w i t h h y d r a z o i c a c i d . V i o l e n t o r e x p l o s i v e
r e a c t i o n when h e a t e d w i t h a m m o n i u m n i t r a t e . V i g o r o u s
r e a c t i o n when hea t ed w i t h n i t r y l f l u o r i d e . W h e n hea t ed
t o a h i g h t e m p e r a t u r e i t e m i t s t o x i c f u m e s o f C d . S e e
a l s o C A D M I U M C O M P O U N D S .
F o r o c c u p a t i o n a l chemical a n a l y s i s u s e O S H A : # I D -
1 2 5 G o r N I O S H : C a d m i u m , 7048; w e l d i n g a n d Brazing
F u m e , 7200: e l e m e n t s , 7300.

C A D 2 5 0 CAS:543-90-8 HR: 3
C A D M I U M ( I I ) A C E T A T E
m f : C j H 4 O : * l / 2 C d m w : 116.25
PROP: M o n o c l i n i c , c o l o r l e s s c r y s t a l s ; odor o f a c e t i c
ac id . M p : 2 5 6 ° , b p : d e c o m p , d : 2.341.
S Y N S : A C E T I C A C I D , C A D M I U M S A L T D B I S U C E T O X Y J C A D M I U Ma C A D M I U M A C E T A T E ( D O T ) a C A D M I U M D I A C E T A T E D c.i. 77185
T O X I C I T Y D A T A W I T H R E F E R E N C E
c y t - h m n : l y m 1 0 n m o I / L M U R E A V 85,236,81
otr-ham:emb 1 u . m o l / L C N R E A S 39,193,79
d n d - h a m : e m b 1 L t r n o l / L C N R E A S 39,193.79
i p r - r a t T D L o : 2 m g / k g ( f e m a l e 2 0 D p o s t ) : R E P B E C T A 6

23.25.79
i p r - r a t T D L o : l m g / k g ( 1 4 D p r e g ) : T E R B E C T A C 23,25.79
i p r - r a t T D L o : 2 3 7 1 H g / k g ( 1 2 D p r e g ) : R E P B E C T A 6

20.206,78
s cu-rat T D L o : 2 3 2 5 n g / k g ( f e m a l e I D p r e ) : R E P J R P F A 4

P.559 .68



CHROMIUM ACETATE HYDRATE CMJOOO 853

C M I 2 5 0 C A S : 2 4 6 1 3 - 8 9 - 6 H R : 3C H R O M I C C H R O M A T E
rrif: Cr.O.^Cr mw: 452,00
S Y N S : C H R O M I C A C I U , C H R O M I U M ( 3 + ) S A L T ( 3 : 2 ) D C H R O M I U M
C H R O M A T E ( M A K )
T O X I C I T Y D A T A W I T H R E F E R E N C E
i m p - r a t T D L o : 1 1 2 m g / k g : N E O A I H A A P 20,274,59
C O N S E N S U S R E P O R T S : I A R C Cancer Review: A n i m a l
S u f f i c i e n t Ev id enc e I M E M D T 2,100,73. R e p o r t e d i n E P ATSCA I n v e n t o r y . C h r o m i u m and i t s c o m p o u n d s are on
the Communi ty R i g h t - T o - K n o w Lis t .
O S H A P E L : C L 0 . 1 m g ( C r O , ) / m J

A C G I H T L V : T W A 0.05 m g ( C r ) / m 3 ; C o n f i r m e d H u m a n
Carc inogen .D F G M A K : A n i m a l C a r c i n o g e n , S u s p e c t e d H u m a n Car-
cinogen.N I O S H REL: ( C h r o m i u m ( V l ) ) T W A 0.001
m g ( C r ( V I ) ) / m J

S A F E T Y P R O F I L E : C o n f i r m e d car c inogen w i t h e x p e r i -
m e n t a l c a r c i n o g e n i c a n d n e o p l a s t i g e n i c d a t a . V e r y pow-
e r f u l o x i d i z e r . S e e al^o C H R O M I U M C O M P O U N D S .
F o r o c cupat ional chemical a n a l y s i s u s e N I O S H : C h r o m i -
um H e x a v a l e n t 7024.

C M I 3 0 0 C A S : 1 3 5 3 7 - 2 1 - 8 H R : 3
C H R O M I C P E R C H L O R A T E
mf: C l j O i : . C r rmv: 350.35
S Y N S : C H R O M I U M P E R C H L O R A T E D C H R O M I U M T R I P F . R C H L O -
R A T E a P E R C H L O R I C A C I D , C H R O M I U M O + ) S A L T
C O N S E N S U S R E P O R T S : I A R C C a n c e r Review: G r o u p 3
I M E M D T 49,49 ,90; A n i m a l I n a d e q u a t e E v i d e n c e
I M E M D T 49,49,90; H u m a n I n a d e q u a t e E v i d e n c e
I M E M D T 49,49,90.
O S H A P E L : T W A 0 . 5 m g ( C r ) / m '
A C G I H T L V : T W A 0 . 5 m g ( C r ) / m J ; N o t C l a s s i f i a b l e a s a
C a r c i n o g e n .D O T C L A S S I F I C A T I O N : 5 . 1 ; Label: O x i d i z e r
S A F E T Y P R O F I L E : A t o x i c a n d reac t ive o x i d i z i n g s o l i d .
W h e n hea t ed t o d e c o m p o s i t i o n i t e m i t s t o x i c vapors o f
Cr.

C M I 5 0 0 CAS:1308-31-2 H R : 3C H R O M I T E ( m i n e r a l )
mf : C r 2 F e O , mw : 223.85
PROP: B l a c k or b r o w n - b l a c k cubic c r y s t a l s . R e l a t i v e l y
insol in a c i d s ,
S Y N S : C H R O M E O R E a C H R O M I T E a C H R O M I T E O R E D I R O N
C H R O M I T E
T O X I C I T Y D A T A W I T H R E F E R E N C E
mma-sat 2 m g / p l a t e C R N G D P 3.1331 .82
c y t - h m n : o t h 5 0 0 m g / L B J C A A I 44,219 ,81
sce-ham:ovr 1 0 m g / L C R N G D P 3.1331,82
C O N S E N S U S R E P O R T S : N T P 7 t h A n n u a l Repor t o n
Carcinogens. I A R C Cancer Review: G r o u p 3 I M E M D T
".165,87; A n i m a l I n a d e q u a t e E v i d e n c e I M E M D T

23,205,80. C h r o m i u m and its c o m p o u n d s are on the
C o m m u n i t y . R i g h t - T o - K n p w L i s t .
O S H A P E L : T W A 0 . 5 m g ( C r ) / m 3

A C G I H T L V : T W A 0.05 m g / m j (ore p r o c e s s i n g ) ; Con-
f i r m e d H u m a n C a r c i n o g e n (ore p r o c e s s i n g )
S A F E T Y P R O F I L E : C o n f i r m e d human carc inogen dur-
ing ore proces s ing. H u m a n muta t i on d a t a reported. See
a l s o C H R O M I U M C O M P O U N D S a n d I R O N .

C M I 7 5 0
C H R O M I U M
m f : C r

CAS:7440-47-3 HR: 3
mw: 52.00

PROP: H a r d d u c t i l e b l u e - w h i t e m e t a l . Res i s t s o x i d a t i o n
in air. Bp: 26° @ 2690 mm. More react ive to a c id s than
Mo or W and can be rendered passive. R a p i d l y a t ta cked
b y f u s e d N a O H + K N O , o r K C 1 O , .
S Y N S : C H R O M E D C H R O M I U M M E T A L ( O S H A )
T O X I C I T Y D A T A W I T H R E F E R E N C E
ivn-rat T D L o : 2 l 6 0 L i g / k g / 6 W - l : E T A J N C I A M 16,447.55
i r n p - r a t T D L o : 1200 n g A g / 6 W - I : E T A J N C I A M 16.447.55
i m p - r b i T D L o : 7 5 m g / k g : E T A Z E K B A I 5 2 . 4 2 5 , 4 2
C O N S E N S U S R E P O R T S : N T P 7 t h A n n u a l Repor t o n
C a r c i n o g e n s . I A R C Cancer Review: G r o u p 3 I M E M D T
7 , 1 6 5 , 8 7 ; A n i m a l I n a d e q u a t e E v i d e n c e I M E M D T
23,205,80. Chromium and its c o m p o u n d s are on the
C o m m u n i t y R i g h t - T o - K n o w L i s t . R e p o r t e d i n E P A T S C A
I n v e n t o r y .
O S H A PEL:" T W A 1 m g / n v 1

A C G I H T L V : T W A 0 . 5 ( C r ) m g / m 3 ; N o t C l a s s i f i a b l e A s
C a r c i n o g e n
S A F E T Y P R O F I L E : C o n f i r m e d human carc inogen wi th
e x p e r i m e n t a l t u m o r i g e n i c d a t a . P o w d e r w i l l e x p l o d e
s p o n t a n e o u s l y i n air. I g n i t e s a n d i s p o t e n t i a l l y e x p l o s i v e
in a t m o s p h e r e s o f carbon d i o x i d e . V i o l e n t o r e x p l o s i v e
reac t i on when h e a t e d w i t h ammonium n i t r a t e . May
i g n i t e o r react v i o l e n t l y w i t h bromine p e n t a f l u o r i d e .
I n c a n d e s c e n t reaction with nitrogen oxide or s u l f u rd i o x i d e . I n c o m p a t i b l e w i t h o x i d a n t s . S e e a l s o C H R O M I -
U M C O M P O U N D S .
F o r o c c u p a t i o n a l c h e m i c a l a n a l y s i s u s e O S H A : # I D -
1 2 5 G o r N I O S H : C h r o m i u m , 7024; W e l d i n g a n d Braz ing
F u m e , 7200; E l e m e n t s , 7300.

CMJOOO CAS:628-52-4 HR: 3
C H R O M I U M A C E T A T E H Y D R A T E
mf: C , H 6 O , - C r - H z O mw : 188.12
PROP: A i r - s e n s i t i v e dark r ed crys ta l s . S t a b l e in a i r f or
short p e r i o d . S l t l y s o l i n H 2 O a n d E t O H ; s o l i n h o i H 2 O .
S Y N S : A C E T I C A C I D , C H R O M I U M ( 2 + ) S A L T ( 8 C 1 , 9 C I > D C H R O
M I U M ( 2 + ) A C E T A T E D C H R O M I U M ( I I ) A C E T A T E D C H R O M I U M D I -
A C E T A T E D C H R O M O U S A C E T A T E D C H R O M O U S A C E T A T E M O N O -
H Y D R A T E
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t L D 5 0 : 1 1 , 2 6 0 m g / k g A I H A A P 30.470.69
C O N S E N S U S R E P O R T S : R e p o r t e d i n F '
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T O X I C I T Y D A T A W I T H R E F E R E N C E
ivn-rat L D 5 0 : I 5 m g / k g A R Z N A D n,84g ,6 i
i p r - m u s " L D 5 0 : 1 0 - m g / k g • A I P T A K 155.165.65
s cu-mus L D 5 0 : 1 5 m g / k g F A T O A O 44,342,81
i v r j - m u s L D 5 0 : 1 m g / k g C S L N X - N x « o o 4 6 2
ivn-mky L D L o : 9 0 j i g / k g A R Z N A D 13,412,63
i p r - c a t L D 5 0 ; 2 0 0 t i g / k g A I P T A K i 5 5 . i 6 5 . 6 5
ivn-cat L D 5 0 : 7 6 m g / k g A R Z N A D 13,220 ,63
i d u - c a i L D L o : 1290 u g / k g A R Z N A D 20,229.70
i v n - p i g L D L o : 5 0 M - g / k g A R Z N A D 20,229,70
i d u - p i g LDLo:3170 n g / k g A R Z N A D 20,229,70
S A F E T Y P R O F I L E : P o i s o n b y s ub cu taneou s , in trave-
nous, i n t r a d u o d e n a l , i n t r a p e r i t o n e a l , and p o s s i b l y o t h e r
routes. W h e n h e a t e d t o d e c o m p o s i t i o n i t e m i t s acrid
smoke and f u m e s .

C N H 7 8 5 C A S : 3 2 5 3 - 6 2 - 1 H R : 3
C O N V A L L A T O X O L
m f : C , , H M 0 l f l m w : 552 .73
PROP: N e e d l e s o r pri sms f r o m M e O H / E t _ , O . Mp:
1 7 0 - 1 7 2 ° .

S Y N S : C O S V A L L O T O X O L D C O N V A L O T O X O L Q C O V A L L A T O X -
O L D C - 1 - S T R O P H A N T H 1 D O L - 3 - 6 - D E O X Y M A N N O P Y R A N O S 1 D E
T O X I C I T Y D A T A W I T H R E F E R E N C E
ivn-cat L D ? 0 : 8 7 u g / k g J P E T A D 1 1 1 , 3 6 5 , 5 4ivn-rat L D 5 0 : 5 6 m g / k g A I P T A K 1 5 5 . 1 6 5 . 6 5
i pr-mus LD50:30 m g / k g A I P T A K 155.165,65
i p r - c a t I , D 5 0 : 1 3 0 u g / k g A I P T A K 1 5 5 . 1 6 5 . 6 5
S A F E T Y P R O F I L E : Poison b y intravenous a n d i n t r a p c r i -
t onea! routes. W h e n h e a t e d t o d e c o m p o s i t i o n i t e m i t s
acrid smoke and f u m e s .

C N H 7 8 9
C O O N T I E

H R : 3

P R O P : T h e coomie l o o k s l i k e a l o w p a l m w i t h a short
trunk and a f ew 2 - f o o t l ong p i n n a t e leaves. It produce s
seed cones. I t grows o n t h e s o u t h e a s t e r n coast o f
G e o r g i a , F l o r i d a , t h e Bahamas, t h e n o r t h w e s t e r n coast
o f J a m a i c a , t h e ' D o m i n i c a n R e p u b l i c , a n d P u e r t o Rico.
S Y N S : B A Y B U S H ( B A H A M A S ) D C O M P T I E a F L O R I D A A R R O « - -
ROOT D G U A Y I C A { D O M I N I C A N R E P U B L I C ) D M A R U N G U E Y ( P U E R -
T O R I C O ) Q P A L M I T A d e J A R D I N ( P U E R T O R I C O ) D S A G O C Y C A S
D S E M I N O L E g R E A D D Y l i G I L L A ( C U B A ) D Z A M I A P U M I L A
S A F E T Y P R O F I L E : T h e roots a n d t runk c o n t a i n t h e
p o i s o n cycasin. I n g e s t i o n o f t h e s e - p l a n t p a r t s may cause
p e r s i s t e n t v o m i t i n g , d i a r r h e a , c o l i c , d e p r e s s i o n , a n d
m u s c u l a r p a r a l y s i s . W a s h i n g t h e gra t ed root w i t h water
render s i t e d i b l e . S e e a l s o C Y C A S I N .

C N H 7 9 2
C O P A I B A O I L

CAS.-8001-61-4 HR: 2

PROP: F r o m s t eam d i s t i l l a t i o n o f S o u t h A m e r i c a n C o -
paifera L. ( F a m . L e g u m i n o s a e ) baisam. C o l o r l e s s t o
y e l l o w l i q u i d ; c h a r a c t e r i s t i c odor , a r o m a t i c , s l i g h t l y
b i t t e r taste. D; 0.880-0.907; ref . index; 1.493-1-500 @
2 0 ° . S o l i n a l e . f i x e d o i l s , m inera l o i l .

S Y N S : B A L S A M C A P T I v i a B A L S A M S , C O P A I B A a C O P A I B A B A L -
S A M D C O P A I B A O L E O R E S I N D J E S U I T ' S B A L S A M
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t L D 5 0 : 5 g / k g F C T X A V i - f , 6 8 7 , 7 6
C O N S E N S U S R E P O R T S : Reported i n E P A T S C A
I n v e n t o r y .
S A F E T Y P R O F I L E : M i l d l y toxic b y inges t ion. Large
doses cause v o m i t i n g and d iarrhea . Can a l s o cause
d e r m a t i t i s and k i d n e y d a m a g e . W h e n heated t o decom-
p o s i t i o n i t e m i t s acrid smoke and i r r i t a t i n g f u m e s .

CAS:11078-23-2 HR: 2C N H 8 0 0
C O P I A M Y C I N
m f : C 5 5 H 9 7 N O , , m w : 1 1 2 4 - 5 3
P R O P : C r y s t a l s f r o m M e O H . M p : 1 4 4 ° ( d e c o m p ) .
S Y N : N S C - 1 I 0 3 2 6
T O X I C I T Y D A T A W I T H R E F E R E N C E
or l-mus LD50:1030 m g / k g 8 5 G D A 2 7.53,81
i p r - m u s L D 5 0 : 1 2 0 0 m g / k g K 5 G D A 2 7,53.81
scu-mus L D 5 0 : 1 0 5 0 m g / k g H 5 G D A 2 7.53,81
S A F E T Y P R O F I L E : M o d e r a t e l y t o x i c b y i n g e s t i o n , sub-
c u t a n e o u s , and i n t r a p e r i i o n e a l route s . W h e n h e a t e d 10
d e c o m p o s i t i o n i t e m i t s toxic f u m e s o f NO A .

C N I O O O
C O P P E R
mf: Cu •

CAS:7440-50-8 HR; 2
mw: 63.54

PROP: R e d d i s h , m a l l e a b l e a n d d u c t i l e m e t a l . S l o w l y
wea th er s t o green p a t i n a . M p : 1 0 8 3 ° , b p : 2 5 ° @ 2595
mm, d: 8.92, vap press: 1 mm @ 1628°.
S Y N S : A I . L H R l N A T U R A L C O P P E R D A N ' A C 1 1 0 D A R V C ' O O D C O P -
PER Q B R O N Z E i 'OW'DER D CUA 101 D CDA 102 D CO A 110 Q
C D A 1 2 2 n C . I . 77400 Q C . I - P I G M E N T M E T A L 2 D C O P P E R - A I R -
B O R N E Q C O P P E R B R O N Z E D C O P P E R - M I L L E D Q C O P P E R S L A G -
A I R B O R N E D C O P P E R S L A G - M I L L E D D 1721 G O L D D G O L D
B R O N Z E D K A F A R C O P P E R D M l ( C O P P E R ) d M 2 ( C O P P E R ) D
O F H C C u D R A N E Y C O P P E R
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t T D L o : 1 5 2 m g / k g ( 2 2 W p r e ) : . T E R G I S A A A

45(3),8.80
i u t - r a t T D L o : 2 5 0 n g / k g ( f e m a l e I D p r e ) : R E P U E B A 6

1 9 . 1 1 2 4 , 8 1
o r l - r a t T D L o : 1210 u g / k g ( f e m a l e 3 5 W p r e ) : R E P G I -

S A A A 42(81.30,77
o r l - r a t T D L o : 1520 M g / k g ( f e m a l e 2 2 W p r e ) : T E R G I -

S A A A 4 5 ( 3 ) , 8 , 8 0
i p l - r a t T D L o : 1 0 0 m g / k g : E T A A I H A A P 41,836,80
orl-hmn T D L o : 1 2 0 n g / k g : G I T P H R P A 6 73.910,58
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y . C o p p e r and its compounds are on the
C o m m u n i t y R i g h t - T o - K n o w L i s t .
O S H A P E L : T W A ( d u s t , m i s t ) 1 m g ( C u ) / m J ; ( f u m e ) 0 . 1
m g / m !

A C G 1 H T L V : T W A ( d u s t , m i s t ) 1 m g ( C u ) / m ) ; ( f u m e ) 0 . 2
m g / m 3

D F G M A K : ( d u s t ) 1 m g / m - ' ; ( f u m e ) 0 . 1 m g / m 3
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S A F E T Y P R O F I L E : Q u e s t i o n a b l e c a r c i n o g e n w i t h e x -
p e r i m e n t a l t u m o r i g e n i c d a t a . E x p e r i m e n t a l t e r a t o g e n i c
a n d r e p r o d u c t i v e e f f e c t s . H u m a n s y s t e m i c e f f e c t s b y
i n g e s t i o n : nausea a n d v o m i t i n g . S e e a l s o C O P P E R .
C O M P O U N D S . L i q u i d C o p p e r e x p l o d e s o n c on ta c t w i t h
water. P o t e n t i a l l y e x p l o s i v e r ea c t i on wi th a c t y l e n i c
c o m p o u n d s , 3 - b r o m o p r o p y n e , e t h y l e n e o x i d e , l ead
a z i d e , and a m m o n i u m n i t r a t e . I g n i t e s on contact w i t h
c h l o r i n e , c h l o r i n e t r i f l u o r i d e , f l u o r i n e (above 1 2 1 " ) , a n d
h y d r a z i n i u m n i t r a t e (above 7 0 ° ) - Reacts v i o l e n t l y w i t hC j H , , b r o m a t e s , c h l o r a t e s , i o d a t e s , ( C 1 2 + O F , ) , d i m e t h y l
s u l f o x i d e + t r i c h l o r o a c e t i c a c i d , e t h y l e n e o x i d e , H ; O , ,h y d r a z i n e m o n o n i t r a t e , hydrazoic ac id , H,S + air;
P b ( N , ) , , I C O , , N a N j , N a , O 2 s u l f u r i c ac id, in cande s c en t
r eac t i on w i t h p o t a s s i u m d i o x i d e . I n c o m p a t i b l e w i t h 1 -
b r o m o - 2 - p r o p y n e .
F o r o c c u p a t i o n a l chemical a n a l y s i s u s e O S H A : # I D -
1 2 5 G o r N I O S H ; C o p p e r , 7029; W e l d i n g a n d B r a z i n gF u m e , 7200; E l e m e n t s , 7300.

C N I 2 5 0 C A S : 1 4 2 - 7 1 - 2C O P P E R A C E T A T E
m f : C , H h O / C u m w : 181.64

HR: 3

PROP: G r e e n i s h - b l u e p o w d e r or s m a l l c r y s t a l s .
S Y N S : A C E T A T E c k - C U I V R E ( F R E N C H ) D A C E T I C A C I D . C U P R I C
S A L T Q . C O P P E K ( 2 + ) A C K T A T E O C O P P E R ( i l ) A C E T A T E Q C O P P E R
D I A C E T A T R D C O P P E R ( 2 + ) D I A C E T A T E D C R Y S T A L L I Z E D V E R D I -
G R I S D C R Y S T A L S o t V E N U S P C U P R I C A C E T A T E D C U P R 1 C D I A C K -T A T E n N E U T R A L V E R D I G R I S a O C T A N M E D N A T Y ( C Z E C H )
T O X I C I T Y D A T A W I T H R E F E R E N C E
s cu-rat T D U > ; - i O m g / k g ( 7 - 1 0 D p r e g ) : R E P C R S D A W

166.123~.72
o r l - r a t L D 5 0 : 5 9 5 m g / k g M a r j v * 2 9 M A R 7 ?
scu-rat L D 5 0 : 3 5 0 m g / k g P M D C A Y 1 5 . 2 1 1 , 7 7
i p r - m u s L D 5 0 : 2 5 0 0 p - g / k g R C P C A 6 30,771.81
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y . C o p p e r and i t s c o m p o u n d s are on the
C o m m u n i t y R i g h t - T o - K n o w L i s t .
A C G 1 H T L V : T W A 1 m g ( C u ) / m - 1

S A F E T Y P R O F I L E : P o i s o n b y s u b c u t a n e o u s a n d i n i r a -p e r i t o n e a l rou t e s . M o d e r a t e l y t o x i c b y i n g e s t i o n . E x p e r i -
m e n t a l r e p r o d u c t i v e e f f e c t s . W h e n heated t o d e c o m p o -
s i t i on it emi t s acrid smoke and i r r i t a t i n g f ume s . See a l s o
C O P P E R C O M P O U N D S .

C N I 3 2 5 C A S : 6 0 4 6 - 9 3 - T
C O P P E R ( I I ) A C E T A T E M O N O H Y D R A T Emf: C 4 H , O , - C u . H , O mw; 199.66

HR: 3

PROP: Green c r y s t a l s . M p : 1 1 5 ° . S o l i n H 2 O a n d E t O H ;
s l i l y s o l i n E t , O .
S Y N S : C O P P E R ( 2 + ) A C E T A T E . M O N O H Y D R A T E O C O P P E R D 1 A C E -
T A T E M O N O H Y D R A T E 0 C U P R I C A C E T A T E M O N O H Y D R A T E
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t L D 5 0 : 7 l O m g / k g A I H A A P 30,470.69
o r l - m u s L D L o : l 6 0 0 m g / k g A E C T C V 1 4 . 1 1 1 , 8 5
i p r - m a m L D 5 0 : 5 m g / k g J A N S A G 55.337,82
C O N S E N S U S R E P O R T S : C o p p e r a n d i t s c o m p o u n d s
are on th e C o m m u n i t y R i g h t - T o - K n o w L i s t .

S A F E T Y P R O F I L E : P o i s o n b y i n t r a p e r i t o n e a l route.
M o d e r a t e l y t o x i c b y i n g e s t i o n . S e e a l s o C O P P E R C O M -
P O U N D S

C N I 5 0 0 C A S : 1 2 5 4 0 - 1 3 - 5 H R : 3C O P P E R A C E T Y L I D E
mf: C,Cu mw : 87.56
PROP: A b l a c k or brown s o l i d .
S Y N : C O P P E R C A R B I D E
C O N S E N S U S R E P O R T S : C o p p e r a n d i t s compoundsare on the C o m m u n i t y R i g h t - T o - K n o w L i s t .
A C G I H T L V : T W A 1 m g ( C u ) / m J

D O T C L A S S I F I C A T I O N : F o r b i d d e n
S A F E T Y P R O F I L E : I g n i t e s a n d then e x p l o d e s when
heated t o 1 0 0 ' C . M u c h more s e n s i t i v e t o i m p a c t ,
f r i c t i o n , a n d heat t h a n c o p p e r ( I ) a c e t y l i d e ( t h e red-
brown f o r m ) . S e e a l s o C O P P E R C O M P O U N D S a n d
A C E T Y L I D E S .

C N I 6 0 0 C A S : 1 1 1 3 3 - 9 8 - 5C O P P E R ALLOY, Cu, Be
S Y N : C O P P E R . H E R Y l . L I U M A L L O Y

HR: 3

T O X I C I T Y D A T A W I T H R E F E R E N C E
i h l - h m n T C L o : 3 0 0 n g ( B e ) / n V : P U L A E H L A U 9.473,6*
C O N S E N S U S R E P O R T S : I A R C C a n c e r Review: G r o u p 1
I M E M D T 5 8 , 4 1 , 9 3 ; H u m a n S u f f i c i e n t E v i d e n c e
I M E M D T 5 8 . - i l . 9 3 ; A n i m a l S u f f i c i e n t E v i d e n c e
I M E M D T 1 , 1 7 , 7 2 ; A n i m a l S u f f i c i e n t Ev id enc e I M E M D T
23,143,80; A n i m a l S u f f i c i e n t E v i d e n c e I M E M D T 58,41,
93- C o p p e r and i t s c o m p o u n d s , as w e l l as b e r y l l i u m and
i t s c o m p o u n d s , are on the C o m m u n i t y R i g h t - T o - K n o wL i s t .
O S H A P E L : T W A 0.002 m g ( B e ) / r t V ; S T E L 0.005 m g ( B e )
/ m V 3 0 M ; C L 0.025 m g ( B e ) / m !

A C G I H T L V : T W A 0.002 m g ( B e ) / m - \ S u s p e c t e d H u m a n
C a r c i n o g e n .N I O S H R E L : ( B e r y l l i u m ) C L n o t t o exceed 0.0005 m g
( B e ) / n V
S A F E T Y P R O F I L E : C o n f i r m e d carcinogen. Cases o f
b e r y l l i o s i s have been r e p o r t e d f r o m exposure to so-
c a l l e d l o w b e r y l l i u m a l l o y s . H u m a n sy s t emi c e f f e c t s b yi n h a l a t i o n : d y s p n e a , f i b r o s i n g a l v e o l i t i s , weight loss o r
decreased w e i g h t gain. S e e a l s o B E R Y L L I U M C O M -
P O U N D S a n d C O P P E R C O M P O U N D S . W h e n heated t o
d e c o m p o s i t i o n i t e m i t s very t o x i c - f u m e s of BeO.

C N I 9 0 0 H R : 3
C O P P E R A R S E N A T E H Y D R O X I D E
mf: A s C u , H O s mw: 283.01
P R O P : A green s o l i d .
S Y N S : C O P P E R A R S E N A T E ( B A S I C ) D C U P R O U S A R S E N A T E , B A S I C
C O N S E N S U S R E P O R T S : C o p p e r a n d i t s c o m p o u n d s a s
w e l l as ar s en i c and its c o m p o u n d s are on the
C o m m u n i t y R i g h t - T o - K n o w L i s t .
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hea t ed 10 d e c o m p o s i t i o n , or on contac t w i t h acid or ac id
f u m e s , t h e y e m i t t o x i c f u m e s o f C N ~ .

COIOOO CAS:4027-17-2 HR: 3C Y A N A T O T R I B U T Y L S T A N N A N E
m f : C 1 3 H : : N O S n m w : 332.10
S Y N : T R I B U T Y L T 1 N C Y A N A T E
T O X 1 C I T Y D A T A W I T H R E F E R E N C E
ivn-mus L D 5 0 : 6 3 0 0 u g / k g C S L N X - N x # 0 2 2 2 4
C O N S E N S U S R E P O R T S : C y a n i d e a n d i t s c o m p o u n d s
are on the C o m m u n i t y R i g h t - T o - K n o w L i s t .
O S H A P E L : T W A 0 . 1 m g ( S n ) / m 3 ( s k i n )
A C G I H T L V : T W A 0 . 1 m g ( S n ) / m J ( s k i n ) ( P r o p o s e d :
T W A 0 . 1 m g ( S n ) / m > ; S T E L 0 . 2 m g ( S n ) / m J ( s k i n ) )
N I O S H REL: ( O r g a n o t i n C o m p o u n d s ) T W A 0 . 1
m g ( S n ) / m »
S A F E T Y P R O F I L E : P o i s o n b y i n t r a v e n o u s route . T r i b u -
t y l t i n c o m p o u n d s a r e very t o x i c t o marine l i f e . S e e a l s o
C Y A N A T E S a n d T I N C O M P O U N D S . W h e n h e a t e d t o
d e c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f N O , a n d C N ~ .
F o r o c c u p a t i o n a l chemical a n a l y s i s u s e N I O S H ; Organo-
t i n C o m p o u n d s 5504.

C O I 1 2 5 HR: 3
C Y A N E A C A P t L L A T A T O X I N
S Y N : T O X I N , J E L L Y F I S H . S C Y P H O Z O A N . C Y A N E A C A P I L L A T A
T O X I C I T Y D A T A W I T H R E F E R E N C E
i v n - r a t L D 5 0 : 8 0 0 H g / k g T O X I A 6 15.3,77
i p r - m u s LD50:300 u . g / k g T O X I A 6 1 5 , 3 , 7 7
ivn-mus LD50:300 t i g / k g roxiA6 15,3.77
i v n - r b t LD50:300 u g / k g T O X I A & 153.77
ivn-ckn L D 5 0 : 2 m g / k g r o x i A f i 15.3,77
SAFETY PROFILE: A d e a d l y poison by intravenous and
i n t r a p e r i t o n e a l routes .

C01250 CAS:917-61-3 HR: 3C Y A N I C A C I D , S O D I U M S A L T
D O T : U N 2 2 0 7 / U N 2 4 7 8 / U N 3080
m f : C N O - N a m w : 65.01
S Y N S : C Y A N S A N D S A N - C Y A N O S O D I U M 1 S O C Y A N A T E D W E E -
C O N D Z A S S O L
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - h m n T D L o : 5 4 0 0 m g / k g / 2 4 W : E Y E , M E T A R O P A W

94,927.76
o r l - r a t L D 5 0 ; 1 5 0 0 m g / k g J P E T A B 185,653,73
ims-rat LD50:310 m g / k g BJPCAL i,186.46
o r l - m u s L D L o ; 4 m g / k g A P F R A D 19,740,61
' p r - m u s L D 5 0 : 2 6 0 m g / k g J P E T A B 185 ,653 .73
CONSENSUS R E P O R T S : Cyanide and i t s c ompoundsa r e on the C o m m u n i t y R i g h t - T o - K n o w L i s t . R e p o r t e d in
E P A T S C A I n v e n t o r \ ' .
° O T C L A S S I F I C A T I O N : 6.1; Label: K E E P A W A Y F R O MpOOD ( U N 2 2 0 7 ) ; D O T C l a s s : 6 . 1 ; Label: P o i s o n ( U N
— 0 6 ) ; D O T C l a s s : 6.1: Label: P o i s o n . F l a m m a b l e L i q u i d

( U N 3080); D O T C l a s s : 3 ; Label: F l a m m a b l e L i q u i d ,
P o i s o n ( U N 2 4 7 8 )
S A F E T Y P R O F I L E : P o i s o n b y i n g e s t i o n , i n t r a p e r i t o n e a l ,
and i n t r a m u s c u l a r routes. H u m a n sy s t emi c e f f e c t s byi n g e s t i o n : w e i g h t l o s s , changes in t h e vi sual f i e l d , and
other e y e e f f e c t s . S e e a l s o C Y A N A T E S . W h e n heated t o
d e c o m p o s i t i o n i t emi t s very t o x i c f u m e s o f CN~ and
N a . O .

C01500
C Y A N I D E
D O T : U N 1935m f : C N ~ m w :

C A S : 5 7 - 1 2 - 5

26.02

HR: 3

S Y N S : C A R B O N N I T R I D E I O N ( C N 1 ) D C Y A N I D E ( C N ' ) D C Y A -
N I D E , d r y ( U N 1 5 8 8 ) O C Y A N I D E A N I O N O C Y A N I D E ( C N 1 ) D C Y A -
N I D E I O N D C Y A N I D E ( C N ' ) I O N O C Y A N I D E S O L U T I O N S ( D O T )
D C Y A N U R E a H Y D R O C Y A N I C A C I D , I Q N ( C N ' ) Q I S O C Y A N I D E D
K C R A W A S T E N U M B E R P030

T O X I C I T Y D A T A W I T H R E F E R E N C E
i p r - m u s L D 5 0 : 3 " T i g / k g N A T U A S 2 2 8 , 1 3 1 5 . 7 0
C O N S E N S U S R E P O R T S : C y a n i d e a n d i t s c o m p o u n d s
are on the C o m m u n i t y R i g h t - T o - K n o w L i s t .
O S H A P E L : T W A 5 m g ( C N ) / m 3

A C G I H T L V : C L 5 m g / m ' ( s k i n )D F G M A K : 5 m g / m j

N I O S H R E L : ( C y a n i d e ) T W A C L 5 m g / m V l O M :
D O T C L A S S I F I C A T I O N : 6.1; Label: P o i s o n , K E E P A W A Y
F R O M F O O D
S A F E T Y P R O F I L E : V e r y po i s onou s b y most routes .
C y a n i d e d i r e c t l y s t i m u l a t e s t h e c h e m o r e c e p t o r s o f t h e
c a r o t i d and a o r t i c b o d i e s wi th a r e s u l t a n t h y p e r p n e a
(increase in the d e p t h and rate of r e sp i ra t i on). Card iac
i r r e g u l a r i t i e s ar e o f t e n n o t e d , bu t th e heart i n v a r i a b l y
o u t l a s t s the r e s p i r a t i o n s . D e a t h i s due to r e s p i r a t o r y
arrest o f c en tra l o r i g i n . It can occur w i t h i n s econds or
m i n u t e s o f th e i n h a l a t i o n o f h igh c onc en t ra t i on s o f HCN
gas. Because of s lower a b s o r p t i o n , d e a t h may be more
d e l a y e d a f t e r t h e i n g e s t i o n o f cyanide s a l t s , b u t t h e
c r i t i c a l events s t i l l occur wi th in th e f i r s t hour. Two other
sources of cyanide have been r e s p o n s i b l e for human
p o i s o n i n g : th e n a t u r a l l y occurring a m y g d a l i n and th e
d r u g n i t r o p r u s s i d e .

A m y g d a l i n i s a cyanogenic g l y c o s i d e f o u n d in apr i-
cot, p e a c h , and s i m i l a r f r u i t p i t s and in sweet a l m o n d s
( S a y r e and K a y m a k c a l a n , 1941). It i s a chemical combi-n a t i o n o f g l u c o s e , b e n z a l d e h y d e , and cyanide f r o m
which the l a t t e r can be released by the action of P-
g l u c o s i d a s e or e m u l s i o n . A l t h o u g h th e s e enzymes are
not f o u n d in m a m m a l i a n t i s s u e s , the human i n t e s t i n a l
m i c r o f l o r a a p p e a r s to pos s e s s these or s i m i l a r enzymes
capab l e of e f f e c t i n g cyanide release re su l t ing in human
p o i s o n i n g . For t h i s reason, a m y g d a l i n may be as much
as 40 t i m e s more toxic by the oral route as c ompared
wi th in travenous i n j e c t i o n . A m y g d a l i n i s th e m a j o r
i n g r e d i e n t . o f L a e t r i l e , a n d t h i s a l l e g e d ant i cancer d r u ghas a l s o been r e s p o n s i b l e f or human cyanide p o i s o n i n g .

.An e t h i c a l d rug t h a t may a l so cause cyanide p o i s o n -
ing in overdose i s the p o t e n t vascular s m o o t h - m u s c l e
r e l a x a n t s o d i u m n i t r o p r u s s i d e . A l t h o u g h n i t r o p r u s s i d ei s r e l a t e d c h e m i c a l l v t o f e r r i c v a n i d e , u n l i k e t h e l a t t e r i t
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p e n e t r a t e s i n t o eryihrocyte s a n d react s w i t h h e m o g l o b i n
t o r e l e a s e i t s c y a n i d e ( S m i t h a n d K r u s z y n a . 1 9 7 4 ) .
F o r t u n a t e l y , t h e t h e r a p e u t i c m a r g i n f o r n i t r o p r u s s i d e
a p p e a r s to be q u i t e large .

C y a n i d e is c o m m o n l y f o u n d in c e r ta in rat and pe s t
p o i s o n s , s i l v e r a n d metal p o l i s h e s , p h o t o g r a p h i c s o l u -
t i o n s , and f u m i g a t i n g p r o d u c t s . C o m p o u n d s such a s
p o t a s s i u m cyanide can also be r e a d i l y pur cha s ed f r o m
chemical stores. C y a n i d e i s r e a d i l y absorbed f r o m a l l
rou t e s , i n c l u d i n g the skin, mucous membranes, and by
i n h a l a t i o n , a l t h o u g h a l k a l i s a l t s o f cyan id e a r e t o x i c o n l ywhen i n g e s t e d . Death may occur wi th i n g e s t i o n of even
s m a l l amounts of s odium or p o t a s s i u m c y a n i d e and can
occur wi th in minute s or hours d e p e n d i n g on route of
exposure. I n h a l a t i o n o f t ox i c f u m e s r e p r e s e n t s a p o t e n -t i a l l y r a p i d l y f a t a l type o f exposure. A b l ood cyanide
l e v e l of gr ea t er than 0,2 u , g / m L is cons idered tox i c .
L e t h a l cases have u s u a l l y had l e v e l s above 1 u . g / m L .

C l i n i c a l l y , c y a n i d e p o i s o n i n g i s r e p o r t e d t o p r o d u c e a
b i t t e r , a l m o n d odor on th e b r e a t h o f t h e p a t i e n t ;
however, only a smal l propor t i on of the p o p u l a t i o n is
g e n e t i c a l l y a b l e t o d i s c e r n t h i s c h a r a c t e r i s t i c odor.
T y p i c a l l y , cyan id e h a s a b i t t e r , b u r n i n g t a s t e , a n d ,
f o l l o w i n g p o i s o n i n g , s y m p t o m s o f s a l i v a t i o n , nausea
w i t h o u t v o m i t i n g , a n x i e t y , c o n f u s i o n , v e r t i g o , g i d d i n e s s ,
l o w e r - j a w s t i f f n e s s , c o n v u l s i o n s , o p i s t h o t o n o s , p a r a l y s i s ,
coma, card ia c a r r h y t h m i a s , and t r a n s i e n t r e s p i r a t o r y
s t i m u l a t i o n f o l l o w e d b y r e s p i r a t o r y f a i l u r e m a y occur,
B r a d y c a r d i a is a common f i n d i n g , but in most cases
hear tb ea t u s u a l l y o u t l a s t s r e s p i r a t i o n ( W a x i e r e t a l . ,
1947). A p r o l o n g e d e x p i r a t o r y pha s e is c o n s i d e r e d to be
charac t er i s t i c of cyanide po i s oning. (Casaret t and
Doull's, Toxicology, The Basic Science of Poisons 2nd
e d , D o u l l , K l a a s s e n a n d A m d u r ( e d s ) , M a c m i l l a n Pub.
C o . I n c . N e w Y o r k , N Y ) .

T h e v o l a t i l e cyanide s r e s emb l e H C N p h y s i o l o g i c a l l y ,
i n h i b i t i n g t i s su e o x i d a t i o n a n d c a u s i n g d e a t h t h r o u g h
a s p h y x i a . C y a n o g e n i s p r o b a b l y a s t o x i c a s HCN; the
n i t r i t e s a r e g e n e r a l l y c on s id er ed somewhat l e s s t o x i c ,
p r o b a b l y because o f t h e i r lower v o l a t i l i t y . The non-
v o l a t i l e cyanide s a l t s a p p e a r t o b e r e l a t i v e l y non t ox i cs y s t e m i c a l l y , so l o n g as they are not i n g e s t e d and care is
taken to prevent the f o r m a t i o n o f HCN. W o r k e r s , such a s
e l e c t r o p l a t e r s and p i c k l e r s , who are d a i l y exposed to
cyanide s o l u t i o n s may d e v e l o p a "cyanide" rash, charac-t e r i z e d by i t c h i n g , and by macular, p a p u l a r , and vesicu-
l a r e r u p t i o n s . F r e q u e n t l y there i s s e condary i n f e c t i o n .
Exposure to smal l amounts of cyanide c o m p o u n d s overl o n g p e r i o d s of t i m e is reported to cause lo s s of
a p p e t i t e , headache, weakness, nausea, d i z z i n e s s , and
s y m p t o m s o f i r r i t a t i o n o f the u p p e r r e s p i r a t o r y tract and
eyes. S e e a l s o s p e c i f i c cyanide c o m p o u n d s .

F l a m m a b l e by chemical reac t ion wi th h e a t , m o i s t u r e ,
ac id . Many cyanide s rather e a s i l y evolve H C N , a f l a m m a -
ble gas that is h i g h l y toxic. Carbon d i o x i d e f r o m the air
i s s u f f i c i e n t l y a c i d i c t o l i b e r a t e H C N f r o m cyanide
s o l u t i o n s . Reac t ion with h y p o c h l o r i t e s o l u t i o n s may bev i o l e n t a t pH 10.0-10.3- C y a n i d e s e x p l o d e i f m e l t e d
w i t h n i t r i t e s o r c h l o r a t e s a t about 4 5 0 ° . V i o l e n t r e a c t i o n
wi th F j , M g , n i t r a t e s , H N O , , n i t r i t e s . M e t a l c y a n i d e s a r e
e a s i l y o x i d i z e d and may be t h e r m a l l y u n s t a b l e . N - c y a n o
d e r i v a t i v e s may be react ive or u n s t a b l e . M a n y o r g a n i c
n i t r i l e s can be very r e a c t i v e under the r i g h t c o n d i t i o n s .
W h e n h e a t e d to d e c o m p o s i t i o n or on c o n t a c t w i t h a c i d .

acid f u m e s , water , or s t e a m , c y a n i d e s emit t o x i c and
f l a m m a b l e vapors o f C N ~ . S e e a l s o H Y D R O C Y A N I CA C I D .
F o r o c c u p a t i o n a l ch emi ca l a n a l y s i s u s e O S H A - . & I D - 1 2 0o r N I O S H : C y a n i d e s ( A e r o s o l a n d G a s ) 7904,

C O I 7 5 0C Y A N I D O L
m f : C O

C A S : 5 2 8 - 5 8 - 5
mw: 287.26

HR: 1

S Y N S : l - B E N Z O P Y R Y L I U M . 2 - ( 3 . 4 - D I H Y D R O X Y P H £ N Y L ) - 3 , 5 , 7 . T R i H .
Y D R O X Y - , C H L O R I D E D C Y A N I D I N D C Y A N 1 D I N C H L O R I D E D
C Y A N I D O L C H L O R I D E D 2 - ( 3 , 4 - D I H Y D R O X Y P H E N Y l ) - 3 . 5 , 7 - T R l H Y .
D R O X Y - 1 - B E N Z O P Y R Y L I U M C H L O R I D E D G A S T R O T E L O S D idB-
1027 n 3 , 3 ' 4 ' , 5 , 7 - P E N T A H Y D R O X Y F L A V Y L I U M C H L O R I D E

T O X I C I T Y D A T A W I T H R E F E R E N C E
m n t - h m n : l y m s 2 0 0 m g / L M U R E A V 246,205.91
s c e - h m n : l y m s 1 0 0 m g / L M U H E A V 246,205.91
O r l - d O g L D : > 3 g / k g D R F U D 4 14.224,89
or l-uns LD:>6 g / k g DRFUD-} 14.224,89
S A F E T Y P R O F I L E : L o w t o x i c i i - y b y i n g e s t i o n . M u t a t i o n
d a t a r e p o r t e d . W h e n h e a t e d t o d e c o m p o s i t i o n i t e m i t s
acrid smoke and i r r i t a t i n g f u m e s .

C O J 2 5 0 C A S : 1 0 7 - 9 1 - 52 - C Y A N O A C E T A M I D E
mf: CjH.N^O mw: 84.09
PROP: W h i t e powder . M p : 1 1 9 ° , b p : d e c o m ' p .

HR: 3

: C Y A N A C E T A M 1 D E Q C Y A N O A C E T A M 1 D E d C Y A N 0 1 M I N O A -
C E T 1 C A C I D O M A L O N A M 1 D E N I T R I L E D M A L O N A M O N I T R 1 L E D N I -
T R I L O M A L O N A M I D E Q U S A F K F - 1 4
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - m u s L D 5 0 : l 6 8 0 m g / k g K H Z D A N 9,50.66
i p r - m u s L D 5 0 : 2 0 0 m g / k g N T I S - - A D 6 9 1 - 6 8 9
s c u - g p g L D 5 0 : 1 1 5 5 m g / k g M E L A A D 47.192,56
C O N S E N S U S R E P O R T S : C y a n i d e a n d i t s c ompound sare on the C o m m u n i t y R i g h t - T o - K n o w L i s t . Repor t ed in
E P A T S C A I n v e n t o r y .
S A F E T Y P R O F I L E : Poison b y i n t r a p e r i t o n e a l route.
M o d e r a t e l y tox ic by i n g e s t i o n and subcutaneous routes.S e e a l s o N I T R I L E S . W h e n heated t o d e c o m p o s i t i o n i t
emi t s t ox i c f u m e s o f NO, and C N ~ .

C O J 5 0 0 CAS:372-09-8 HR: 3
C Y A N O A C E T I C A C I D
mf: C ;H,NO 2 ' mw: 85-07
P R O P : A s o l i d . Mp: 66 ° , bp: 108° @ 15 mm.
S Y N S : A C I D E C Y A N A C E T I Q U E ( F R E N C H ) D C A A Q C Y A N E S S I G S A -
E U R E ( G E R M A N ) D M A L O N I C M O N O N I T R I L E a M O N O C Y A N O A C E T -
I C A C I D D U S A F K F - 1 7
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t L D 5 0 ; 1500 m g / k g L O N Z A * I Z J A N S I
i p r - m u s LD50:200 m g / k g N T I S - A D 6 9 1 - 4 9 0
scu-rbt L D L o : 1 9 0 0 m g / k g A I P T A K 5 , 1 6 1 , 1 8 9 9
s c u - f r g L D L o : 1 3 0 0 m g / k g A I P T A K 5 , 1 6 1 , 1 3 9 9
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
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s k n - r b t 14 ,178 n g / 2 4 H o p e n M L D A I H A A P 23.95.62
eye-rbt 5 0 0 m g / 2 4 H M L D s s j C A E - . 2 7 2 . 8 6
o r l - r a t LD50:4890 m g / k g A M I H B C 10,61.5-*
i h l - r a t L C L o : 2 0 0 0 p p m / 4 H A M I H B C io .6 i .5-*
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y ' .
D O T C L A S S I F I C A T I O N : 3 ; Label: F l a m m a b l e L i q u i d
S A F E T Y P R O F I L E : M i l d l y t o x i c b y i n g e s i i o n a n d i n h a l a -
t i o n . An i r r i t a n t t o s k i n and eyes. F l a m m a b l e l i q u i d . A
d a n g e r o u s f i r e hazard when e x p o s e d to heat or f l a m e ;
c a n react v i g o r o u s l y w i t h o x i d i z i n g m a t e r i a l s . W h e nh e a t e d to d e c o m p o s i t i o n i t e m i t s a cr id smoke and
f ume s . S e e also A L D E H Y D E S .

CAS:628-02-4 HR: 2H E M 5 0 0
H E X A N A M I D E
m f : Q H 1 5 N O m w : 1 1 5 . 2 0
PROP: A s o l i d . M p : 1 0 0 ° . M o d s o l i n h o t water .
S Y N S : C A P R O A M I D E Q C A P R O N A M I D E a N < : i - c o 2 i - t >
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - m u s T D L o : 4 3 8 g / k g / l Y - C : C A R J E P T D Q M 5 - 6 ) . i 4 9 . a o
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y .
S A F E T Y P R O F I L E : Q u e s t i o n a b l e c a r c i n o g e n w i t h e x -
p e r i m e n t a l c a r c i n o g e n i c da ta . W h e n hea t ed 10 d e c o m -
p o s i t i o n i t e m i t s t o x i c f u m e s such a s N O , .

H E N O O O
n - H E X A N E
D O T : U N 1208
m f : C S H , ,

C A S : 1 1 0 - 5 4 - 3 H R : 3

mw: 86.20
P R O P : C o l o r l e s s c l e a r l i q u i d ; f a i n t odor. F p : — 9 3 . 6 ° , b p :
6 9 ° , U L C : 90-95, l e i : 1.2%, ue l: 7.5%, f l a s h p : -9.4 " F , d :
0.655 @ 2 5 7 4 ° , au to ign t e m p : 4 3 7 ° F , v a p press: 1 0 0 m m
@ 1 5 . 8 ° , v a p d : 2.97. I n s o l i n water; rnisc i n c h l o r o f o r m ,
e t h e r , a l e . V e r y v o l a t i l e l i q u i d .
S Y N S : E S A N ! ( I T A L I A N ) D G E T T Y S O L V E - B D H E K S A N ( P O L I S H )
D H E X A N E ( D O T ) D H E X A N E N ( D U T C H ) D H E X A N E S ( K C C ) D
N C 1 - C 6 0 5 7 1
T O X I C I T Y D A T A W I T H R E F E R E N C E
eye-rbt 10 mg MLD TXAPA9 55,501,30
c y t - h a m : f b r 5 0 0 m g / L F C T O D ? 22.623,84
i h l - r a t T C L o : 10,000 p p m / 7 H ( f e m a l e 1 5 D p r e ) : R E P

T O X I D 9 1 . 1 5 2 . 8 1
i h l - r a t T C L o : 5 0 0 0 p p m / 2 0 H ( f e m a l e 6 - 1 9 D

p O S l ) : T E R N T 1 S " D E 8 S - 0 0 6 8 1 2
i h l - h m n T C L o : 1 9 0 p p m / 8 W : P N S A J I M D S 1 0 . 1 1 1 . 8 6
o r l - r a t L D 5 0 : 2 8 , 7 1 0 m g / k g T X A P A 9 19.699.7i
i p r - r a t L D L o : 9 1 0 0 m g / k g T X A P A 9 1 , 1 5 6 . 5 9
i h l - m u s L C L o : 1 2 0 g / m j A E P P A E 143 ,223 .29
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y .
O S H A P E L : T W A 5 0 p p m
A C G I H T L V : T W A 5 0 p p m ; B E I : 5 m g ( 2 , 5 - h e x a n e -
d i o n e ) / L in ur ine a t end o f s h i f t ; 40 ppm n - h e x a n e in
e n d - e x h a l e d a i r d u r i n g s h i f t

D F G M A K : 5 0 p p m (180 m g / n V ) J
N 1 0 S H R E L : T W A ( A l k a n e s ) 3 5 0 m g / m '
D O T C L A S S I F I C A T I O N : 3 : Label: F l a m m a b l e L i q u i d *
S A F E T Y P R O F I L E : S l i g h t l y t o x i c b y i n g e s t i o n a n d |
i n h a l a t i o n . H u m a n s y s t e m i c e f f e c t s : h a l l u c i n a t i o n s ,s t r u c t u r a l change in nerve or shea th . E x p e r i m e n t a l mt e r a t o g e n i c a n d r e p r o d u c t i v e e f f e c t s . M u t a t i o n d a t a I
r e p o r t e d . An eye i r r i t a n t . Can cause a motor n e u r o p a t h y I
in e x p o s e d workers. May be i r r i t a t i n g to r e s p i r a t o r y tract
and n a r c o t i c in h i g h c o n c e n t r a t i o n s . I n h a l a t i o n of 5000 •
ppm for 1/6 hour p r o d u c e s marked v er t igo; 2500-1000 I
ppm for 12 hours p r o d u c e s drow s in e s s , f a t i g u e , los s o f ^a p p e t i t e , p a r e s t h e s i a i n d i s t a l e x t r e m i t i e s ; 2500-500
ppm produce s muscle weakness, cold p u l s a t i o n in fa
e x t r e m i t i e s , b l u r r e d v i s i o n , h eadach e , anorex ia, and I
onset of p o i y n e u r o p a i h y . 2000 ppm for 1/6 hour pro- "
duc e s no s y m p t o m s . 1000-500 ppm for 3-6 month s
p r o d u c e s f a t i g u e , l o s s o f a p p e t i t e , d i s t a l p a r e s t h e s i a . •D a n g e r o u s i f abused. I

F l a m m a b l e l i q u i d . A very d a n g e r o u s f i r e a n d e x p l o - '
s ion h a z a r d when e x p o s e d to heat or f l a m e ; can react
v i g o r o u s l y w i t h o x i d i z i n g m a t e r i a l s . M i x t u r e s w i th d i n i - •
i r o g e n t e t n i o x i d e m a y e x p l o d e a t 2 8 ° . T o f i g h t f i r e , u s e I
CO.. d r y c h e m i c a l . W h e n h e a t e d t o d e c o m p o s i t i o n i t
e m i t s acrid smoke and f u m e s .
F o r o c c u p a t i o n a l c h e m i c a l a n a l y s i s u s e N I O S H : H y d r o 1
carbons , Bp: 36-126°C, 1500. ' . •

H E O O O O C A S : 1 2 4 - 0 9 - 4 ' HR: 3 I
1 , 6 - H E X A N E D I A M I N E
D O T : U N 1 7 8 3 / U N 2280
m T : C H : r , N , m w : 116.24
P R O P : C o l o r l e s s l e a f l e t s , l o n g n e e d l e s b y s u b l i m a t i o n ;
odor o f p i p e r i d i n e . M p : 3 9 - 4 2 ° , b p : 2 0 5 ° . A b s o r b s water
and CO, f r o m a i r ; very so l in water; s l t l y so l in a l e , =
benzene. t
S Y N S : 1 . 6 D I A M I N ' O H E X A N E D H E X A M E T H Y L E N E D I A M f N E D 1,6-
H E X A . M E T H Y L E N E D I A M 1 N E Q I f E X A M E T H Y I . E N E D I A M I N E , s o l i d ( U N
2 2 8 0 ; i D O T ) D H E X A M E T H Y I . E N E D 1 A M I N E . s o l u t i o n ( U N 1 7 8 3 )
( D O T ) G H M D A D N C I - C 6 1 4 0 5 ^
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t T D L o : 3 g A g ( f e m a l e 6-15D p o s t ) : T E R J J A T D K

7 , 2 5 9 . 8 ' i
o r l - r a t L D 5 0 : 7 5 0 m g / k g T X A P A 9 42,417,77
i h l - m u s L C L o : 7 5 0 m g / m 3 / 1 0 M N D R C - - N D C r c - i 3 2 , S e p i , 4 2
i p r - m u s L D 5 0 ; 3 2 0 m g / k g G I S A A A 43(10.110.78
scu-mus L D 5 0 : 1 3 0 0 m g / k g S S G M A T - . 7 4 , 8 2 t
ivn-mus L D 5 0 : 1 8 0 m g / k g C S L N X * N X # 0 2 3 i 3
s kn-rb i L D 5 0 ; 1 1 1 0 m g / k g T X A P A 9 42,4i7.?7
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A f cI n v e n t o r * - .
A C G I H T L V : T W A 0 . 5 p p m
DOT CLASSIFICATION: 8; Label: Corros ive
S A F E T Y P R O F I L E : Poi s on b y intravenous a n d i n t r a p e r i
t o n e a l rou t e s . M o d e r a t e l y t o x i c b y i n g e s t i o n . i n h a l a t i o n ,
and s k i n contac t . An e x p e r i m e n t a l t e r a t o g e n . A corrosive
i r r i t a n t t o s k i n , eyes, and mucous membranes. C o m b u s -
t i b l e when e x p o s e d to heat or f l a m e ; can react w i t h

q m a t e r i a l s . S e e a l s o A M I N E S .
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H H K 1 0 0 H R : 2

H Y D R O C H L O R B E N Z E T H Y L A M I N E D I M A L E A T E
' m f : C J - ^ C I N A ^ H . O , m w : 6 5 1 . 1 7

S Y N S ' 2 - ( 2 - ( 2 - ( 4 - { p - C H L O R O - a - P H E N Y L B E N Z Y L ) - l - P ! P E R A Z I N Y L )
n ! 1 0 X V ) f r r H O X Y ) E T H A N O L D I M A L E A T E D E T H A N O L . 2 - < 2 - ( 2 - ( - i - ( p -

C H t O R O - a - P H E N Y L B E N Z Y L ) - l - P I P E R A Z I N Y L ) E T H O X Y ) E T H O X Y ) - . D I -
M M E A T E 0 I - T O D R O X I Z I N E D I M A L E A T E D E T O D R O X Y Z I N E D I M A -
L i l A T E
T O X I C 1 T Y D A T A W I T H R E F E R E N C E
o r I - r a t T D L o : l g / k g ( f e m a l e 8 - 1 5 D p o s t ) : R E P P S D T A P

«. 13-1 .68o r l - r a t L D 5 0 : 9 2 0 m g / k g P S D T A P 9.134,68
S A F E T Y P R O F I L E : M o d e r a t e l y t o x i c b y i n g e s t i o n . A n
e x p e r i m e n t a l t e r a t o g e n . E x p e r i m e n t a l r e p r o d u c t i v e e f -
f e c t s . W h e n h e a t e d t o d e c o m p o s i t i o n i t e m i t s t o x i c
f u m e s o f N O , a n d C I - .

H H L O O O C A S : 7 6 4 7 - 0 1 - 0 H R : 3
H Y D R O C H L O R I C A C I D
D O T : U N 1 0 5 0 / U N 1 7 8 9 / U N 2186
m f : C 1 H m w : 36.46
P R O P : C o l o r l e s s , corros ive, g a s o r f u m i n g l i q u i d ;
. s t r o n g l y corrosive w i t h p u n g e n t odor. Dis so lve s in H : O1 0 give a s t r o n g , h i g h l y - c o r r o s i v e a c i d . M p : — 1 1 4 . 3 ° , b p :
- 8 4 . 8 ° , d : 1 . 6 3 9 g / L ( g a s ) @ 0 ° , 1 . 1 9 4 @ - 2 6 ' ( l i q u i d ) ,
v a p pre s s : 4 . 0 a i m @ 1 7 . 8 ° . M i s c w i t h w a t e r , a l e . V e r y s o l
i n H . O - . s o l i n M e O H , E t O H , a n d E t . O .
S Y N S : A C I D E C H L O R H Y D R I Q U E ( F R E N C H ) D A C 1 D O C L O R I D R J -

• C O ( I T A L I A N ) D A N H Y D R O U S H Y D R O C H L O R I C A C I D Q C H L O O R -\ X - . V T E R S T O F ( D U T C H ) D C H L O R O H Y D R I C A C I D a C H L O R O W O -
l i O K ( P O L I S H ) D C H L O R W A S S E R S T O F P ( G E R M A N ) D
H Y D R O C H L O R I C A C I D , soiuiion ( U N 1 7 8 9 ) ( D O T ) G H Y D R O C M L O -
R I D E n H Y D R O G E N C H L O R I D E , a n h y d r o u s ( U N 1 0 5 0 ) ( D O T ) D H Y -
D R O G E N C H L O R I D E , r e f r i g e r a t e d l i q u i d ( U N 2 1 8 6 ) ( D O T ) O M U R I A T -
I C A C I D Q S P I R I T S o f S A L T
T O X I C I T Y D A T A W I T H R E F E R E N C E
ey e-rb t 1 0 0 m g r n s M L D T X C Y A C 23.281.82
d n r - e s c 2 ^ j i g / w e l l E N M U D M 3,429.81
c y t - g r h - p a r 2 0 m g N U L S A K 9,119,66
i h l - r a i T C L o : 4 5 0 m g / m J / l H ( I D p r e ) : T E R A K G I A O

5 3 ( 6 ) , 6 9 . 7 7
i h l - h m n L C L o : 1 3 0 0 p p m / 3 0 M 2 9 Z W A E -.207,68
i h l - h m n L C L o : 3 0 0 0 p p m / 5 M T A B I A 2 3 .231 ,33
u n r - m a n L D L o : 8 1 m g / k g B S D C A I 2,73,70
i h l - r a t L C 5 0 : 3 1 2 4 p p m / l H A M R L - - T R - 7 4 - 7 8 , 7 4
i h l - m u s L C 5 0 : 1 1 0 8 p p m / l H J C T O D H 3,61.76
i p r - m u s L D 5 0 : 1 4 4 9 m g / k g C O R E A F 2 5 6 , 1 0 4 3 , 6 3
o r l - r b t L D 5 0 : 9 0 0 m g / k g B I Z E A ; 134.437.23
i h ! - r b t L C L o : 4 4 l 6 p p m / 3 0 M J I H T A B 2 4 , 2 2 2 , 4 2
C O N S E N S U S R E P O R T S : E P A E x t r e m e l y H a z a r d o u s
S u b s t a n c e s L i s t . C o m m u n i t y R i g h t - T o - K n o w L i s t .
R e p o r t e d i n E P A T S C A I n v e n t o r y . E P A G e n e t i cT o x i c o l o g y P r o g r a m .
O S H A P E L : C L 5 p p m
A C G I H T L V ; C L 5 p p m
D F G M A K : 5 p p m ( 7 m g / m O
D O T C L A S S I F I C A T I O N : 8 ; Label.-Corrosive ( U N 1 7 8 9 ) ;
D O T C l a s s : 2 . 3 ; Label: P o i s o n G a s . C o r r o s i v e ( U N 1 0 5 0 ,U N 2 1 8 6 )

S A F E T Y P R O F I L E : A h u m a n p o i s o n b y a n u n s p e c i f i e d
route . M i l d l y t o x i c t o h u m a n s b y i n h a l a t i o n . M o d e r a t e l y
t o x i c e x p e r i m e n t a l l y by i n g e s t i o n . A corrosive i r r i t a n t t o
th e s k i n , eyes, and mucous membranes. M u t a t i o n da ta
r e p o r t e d . A n e x p e r i m e n t a l t e r a t o g e n . A c o n c e n t r a t i o n o f
3 5 p p m causes i r r i t a t i o n o f t h e t h r o a t a f t e r short
e x p o s u r e . I n g e n e r a l , h y d r o c h l o r i c ac id causes l i t t l e
t r o u b l e i n i n d u s t r y o t h e r t h a n f r o m a c c i d e n t a l s p l a s h e s
and burns. It i s a common air c o n t a m i n a n t and i s h e a v i l y
used in i n d u s t r y .N o n f l a m m a b l e g a s . E x p l o s i v e r eac t i on w i t h a l c o h o l s
- f - h y d r o g e n c y a n i d e ; p o t a s s i u m p e r m a n g a n a t e ; s o d i u m ;
t e t r a s e l e n i u m t e t r a n i t r i d e . I g n i t i o n o n contact w i th
f l u o r i n e ; h e x a l i t h i u m d i s i l i c i d e ; metal a c e t y l i d e s o r
c a r b i d e s (e .g . , c e s ium a c e t y l i d e ; r u b i d i u m a c e t y l i d e ) .
V i o l e n t r ea c t i on s w i t h a c e t i c a n h y d r i d e ; 2-amino e tha-
n o l ; N H . . O H ; C a , P , ; c h l o r o s u l f o n i c a c i d ; 1 , 1 - d i f l u o r o e -
t h y l e n e ; e t h y l e n e d i a m i n e ; e t h y l e n e i m i n e ; o l e u m ;
H C 1 O 4 ; 3 - p r o p i o l a c t o n e ; p r o p y l e n e o x i d e ; ( A g C I O , +
C C 1 , ) ; N a O H ; H , S O ( ; U , P , ; v i n y l a c e t a t e ; C a C , ; C s C . H ;
C s , C z ; M g , B , ; H g S O , ; K b C . H ; R b . C . ; N a . V i g o r o u s reac-
t i o n w i t h a l u m i n u m / c h l o r i n e + d i n i t r o a n i l i n e s ( e v o l v e s
g a s ) . P o t e n t i a l l y d a n g e r o u s r e a c t i o n w i t h s u l f u r i c acid
r e l e a s e s H C 1 gas. W h e n h e a t e d t o d e c o m p o s i t i o n i t
e m i t s t o x i c f u m e s o f C l " . S e e a l s o H Y D R O G E N C H L O -
R I D E .
F o r o c c u p a t i o n a l c h e m i c a l a n a l y s i s u s e N I O S H : A c i d s ,
i n o r g a n i c . 7903-

H H M O O O C A S : 8 0 0 7 - 5 6 - 5 H R : 3
H Y D R O C H L O R I C A C I D , mixed wi th N I T R I C A C I D

( 3 : 1 )
D O T : U N 1 7 9 8
m f : C 1 H - H N O ,
P R O P : Y e l l o w , f u m i n g , corro s ive , v o l a t i l e l i q u i d ; s u f f o -
c a t i n g odor. M i s c w i t h water.
S Y N S : A Q U A R E G I A D N I T R O H Y D R O C H L O R I C A C I D ( D O T ) Q M l -
T R O M V D R O C H L O K 1 C A C I D , d i l u t e d ( D O T ) D N 1 T R O M U R 1 A T I C A C I D
( D O T ) .
DOT CLASSIFICATION: 8; Label: Corrosive
S A F E T Y P R O F I L E : A corrosive i r r i t a n t t o t h e eyes, sk in ,
and mucous membranes. When heated to de compos i-
t i o n i t e m i t s very t o x i c H C 1 , H N O , , C l ~ , a n d N Q . S e e a l s o
H Y D R O C H L O R I C A C I D , N I T R I C A C I D , a n d N I T R O S Y L
C H L O R I D E .

H H M 5 0 0 CAS:455-80-1 H R : 3
H Y D R O C H L O R I D E o f D I - n - B U T Y L A M I N O P R O P Y L - 3 -

I O D O - 4 - F L U O R O B E N Z O A T E
m f : C l s H , . F I N C v C l H m w : 471.82
S Y N : 4 - F L U O R O - 3 - I O D O B E N Z O 1 C A C I D - 3 - ( D l B U T Y I A M I N O ) P R O P Y L
E S T E R , H Y D R O C H L O R I D E
T O X I C I T Y D A T A W I T H R E F E R E N C E
scu-mus L D 5 0 : 3 0 0 0 m g / k g J A P M A S 39,4.50
ivn-mus L D L o : 5 5 m g / k g J A P M A S 39,4,50
S A F E T Y P R O F I L E : P o i s o n b y i n t r a v e n o u s route. M o d e r -
a t e l y t o x i c by s u b c u t a n e o u s route. W h e n hea t ed t o
d e c o m p o s i t i o n i t e m i t s very t o x i c f u m e s o f F", NO^ r ,
a n d H C 1 .
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F o r o c c u p a t i o n a l c h e m i c a l a n a l y s i s u s e N I O S H : I s o p r o -
p y l A c e t a t e S 5 0 .

I N G 4 0 0 C A S : 4 2 1 2 - 9 4 - 6 H R : 2
I S O P R O P Y L - N - A C E T O X Y - N - P H E N Y L C A R B A M A T E
m f : C ^ I V N O , m w : 2 3 7 . 2 f
S Y N S : n - A C E T Y L - N - C A R R O X Y . N - P H F . N Y L - E l Y D R O X Y L A M l N i ; I S O
P R O P Y I , F . S T E R D ( A C E T Y L O X Y ) P H E N Y L C A R B A M 1 C A C I D O A C Y l . -

A T E D A C Y L A T E - l D S - C A R B O l S O P R O P O X Y - o - A C E T Y L N - P H E N Y I ,
C A R E A M A T E

T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t L D 5 0 ; 3 4 0 0 m g / k g S S G M A T -.32.82
i h l - r a t L C 5 0 : 1 1 7 0 m g / m Y 6 H S S G M A T -.32,82
o r l - m u s L D 5 0 : 2 0 7 5 m g / k g S S G M A T -.32.62
S A F E T Y P R O F I L E : M o d e r a t e l y t o x i c b y i n h a l a t i o n a n d
i n g e s i i o n routes. W h e n h e a t e d t o d e c o m p o s i t i o n i t
e m i t s t o x i c f u m e s o f N O , . S e e a l s o C A R B A M A T E S a n d
E S T E R S .

2 0 ° , v a p d ; 2.07, U I . C : 7 0 . l ; p : - 8 9 - 5 ° ; a u t o i g n t e m p :
8 5 2 M : . M i s c w i t h w a t e r , a l e , e t h e r , c h l o r o f o r m ; i n s o i i n
s a l t s o l n s . S o l i n w a t e r .
S Y N S ; A I . C O O l . I S O I ' K O I ' I I J C G ( I T A L I A N ) G A 1 . C O O ' . I S O f ' R O P Y -
U Q U E ( F R E N C H ) a D I M F . T H Y I . O A K H I N O L G I S O H O I , a I S O I J K O P A -
N O I . ( D O T ) D [ S O - 1 ' R O P Y I . A L K O H O I . ( G E R M A N ) D I . U T O S O L D P K -
T K O M O 1 . C i P K O I ' A N O l . ( G E R M A N ) D l ' R O P A N - 2 - O I . D 2 -
F R O i ' A N O L G ^ v - P R O P Y I . A L C O H O L ( O O T ) O i - i ' R O P Y L A L K O H O i .
( G E R M A N 1 ) G S P E C T H A R
T O X I C I T Y D A T A W I T H R E F E R E N C E
s kn-rb t 5 0 0 m g M L D N T I S - * A n - A i o 6 y - i 4
eye-rbi 1 6 m g A J O P A A 29.1363.46
eye-rb t 1 0 m g M O D T X A P A 9 5 5 , 5 0 1 . 8 0
cyt-smc 2 0 0 m n i o l / t u b e H E R E A Y ^3.457.4 7
c y t - r a i - i h l 1030 L i g / m V ! 6 W - l G T P / . A R 2 5 f 7 ) . 3 3 , « i
o ' r l - r a t T D I . o ; 6 4 8 0 m g / k g ( m a l e 2 6 W p r e ) ; R E P

43(n.a.~«
i h l - r a t T C L o : 10,000 p p m / 7 H ( f e m a l e 1 - 1 9 D

p O S t ) : T E R R ; T ( ) D 7 2 6 . 2 - i ~ . H H
o r l - m a n T D L o : 1 4 , 4 3 2 m g / k g : C N S , C V S , P L i | . N

I N G 5 0 9 H R : 3
2 - I S O P R O P Y L A C R Y L A L D E H Y D E O X I M E
m f : Q , H , , N O m w : 1 1 3 . 1 6
H , C = C [ C H ( C H ) ) , ] C H = N O H
S A F E T Y P R O F I L E : R e a c t s i n a i r t o f o r m h e a t - s e n s i t i v e
e x p l o s i v e p e r o x i d e s . W h e n heated t o d e c o m p o s i t i o n i i
e m i t s t o x i c f u m e s o f N O . S e e a l s o A L D E H Y D E S .

I N H O O O C A S : 2 2 1 0 - 2 5 - 5
N - I S O P R O P Y L A C R Y L A M I D E
m f : C H . . N O m w : 1 1 3 . 1 8

HR: 3

S Y N S : I S O P R O P Y L A C R Y L A M I D E D 1 S O P R O P Y 1 A M I O K Y S E L 1 N Y A K -
R Y L O V E D N ' - ( l - M E T H Y L E T H Y L ) - 2 - P R O P E N A M l D F . Q N I P A M D 2
P R O P E N A M 1 D E . N . ( l - M E T H Y ! . f - : T H Y L ) - ( 9 C n
T O X I C I T Y D A T A W I T H R E F E R E N C E
s p m - m u s - o r l 2 3 8 m g / k g / 5 W - C A R T O D N 59.201,86
or!-mus T D L o ; 2 3 8 g / k g ( m a l e 5 W p r e ) : R E P A R T O D N

59.201 ,86
o r l - m u s L D 5 0 ; 4 1 9 m g / k g A R T O D N 47,179 .81
ipr-mus L D L o : 5 0 0 m g / k g C D C C T - 6,51,54
C O N S E N S U S R E P O R T S : R e p o r t e d i n E R A T S C A
I n v e n t o r \ f .
S A F E T Y P R O F I L E : P o i s o n b y i n g e s t i o n . M o d e r a t e l y
t o x i c b y i n t r a p e r i t o n e a l route . E x p e r i m e n t a l r e p r o d u c -
t i v e e f f e c t s . M u t a t i o n d a t a r e p o r t e d . W h e n heated t o
d e c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f N O , . S e e a l s o
A M I D E S .

I N J O O O C A S : 6 7 - 6 3 - 0 H R : 3
I S O P R O P Y L A L C O H O L
D O T : U N 1 2 1 9
mf: C.H.O mw: 60.11
( C H , ) , C H O K
P R O P : C l e a r , c o l o r l e s s l i q u i d ; s i t o d o r , s k l y b i t t e r t a s t e .
M p : -88.5 t o - S 9 . 5 C , b p : 8 2 . 5 ° , l e i : 2.5%, ue i: 12%, f l a s h
p : 5 3 ° F ( C O . d : 0~854 @ 2 0 ° / 4 ° . r e f r i n d e x : 1.377 @

u n r - m a n L D I . o : 2 7 7 0 m g / k g H S O C A I 2.73.70
o r l - r a t ! , D 5 0 : 5 0 - 4 5 m g / k g G I S A A A n 3 ( O , 8 . 7 8
i h l - r a t L C L o : 16,000 p p m A H . I I D H A N 3 i . 3 - t 3 . 4 9
i p r - r a i L D 5 0 : 2 7 3 5 m g / k g E V I I P A / 6 1 . 3 2 1 . 8 5 " '
i v n - r a t L D 5 0 : 1 0 9 9 m g / k g F . V H P A Z 6 1 . 3 2 1 . 8 5
o r l - m u s 1.1350:3600 m g / k g G I S A A / \ 4 3 ( 1 i . H . 7 8
i h l - m u s L C I . o : 1 2 . 8 0 0 p p m / 3 H I A I - C - - 1 7 J H N 7 4
i p r - m u s L £ ) 5 0 : - i - t 7 7 m g / k g K V H I - A / 6 i . 3 2 i . H 5
s c u-mus I . D L o : 6 0 0 ( J m g / k g H U T X A C : 1 . 17236
i v n - n u i s L D 5 0 - . 1509 n i g / k g i L v [ t i > , \ x 6 i . 3 2 i . H S
o r l - d o g L D 5 0 : - 4 ~ 9 7 m g / k g . I I . C M A K 2 y . 5 6 i . H H
i v n - d o g L D L o : 5 1 2 0 m g / k g I I . C M A K 2 y . 5 6 i . 4 n
i v n - c a t L D L o : l 9 6 3 m g / k g I I H T X A C 1 . 1 7 2 . 5 5
o r l - r b t L D 5 0 : 6 4 i O m g / k g K A O N A K - i H A . i i 4 . 7 0
s k n - r b t L D 5 0 : 1 2 . 8 0 0 m g / k g N P I K I - 1.100.74
C O N S E N S U S R E P O R T S : I A R C Cancer Review: G r o u p 3
I M E M D T 7,229.87. T h e i s o p r o p y l a l c o h o l s t r ong acid
m a n u f a c t u r i n g pro c e s s i s o n i h e C o m m u n i t y R i g h t - T o -
K n o w L i s t . E P A G e n e t i c T o x i c o l o g y P r o g r a m . Repor t ed
i n E P A T S C A I n v e n t o r y .
O S H A P E L : T W A 4 0 0 p p m ; S T E L 5 0 0 p p m
A C G I H T L V : T W A 4 0 0 p p m ; S T E L 5 0 0 p p m
D F G M A K : 4 0 0 p p m (980 m g / m - 1 )
N I O S H R E L : ( I s o p r o p y l A l c o h o l ) T W A 4 0 0 p p m ; C L 8 0 0
p p m / 1 5 M
D O T C L A S S I F I C A T I O N : 3 ; Label: F l a m m a b l e L i q u i d
S A F E T Y P R O F I L E : M o d e r a t e l y t o x i c t o humans b y a n
u n s p e c i f i e d route. M o d e r a t e l y t o x i c e x p e r i m e n t a l l y b y
i n t r a v e n o u s a n d i n t r a p e r i t o n e a l rou t e s . M i l d l y tox ic b y
s k i n c o n t a c t . H u m a n s y s t e m i c e f f e c t s b y i n g e s t i o n o r
i n h a l a t i o n : f l u s h i n g , p u l s e rate decrea s e , b lood pr e s s ur e
l o w e r i n g , a n e s t h e s i a , nar co s i s , h e a d a c h e , d i z z i n e s s ,
m e n t a l d e p r e s s i o n , h a l l u c i n a t i o n s , d i s t o r t e d p e r c e p -
t i o n s . d y s p n e a , r e s p i r a t o r y d e p r e s s i o n , nausea o r v o m i t -
i n g , coma. E x p e r i m e n t a l t e r a t o g e n i c a n d r e p r o d u c t i v e
e f f e c t s . M u t a t i o n d a t a r e p o r t e d . A n e y e a n d s k i n i r r i t a n t .
Q u e s t i o n a b l e c a r c i n o g e n .



r
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T h e s i n g l e l e t h a l dose t o r a h u m a n a d u l t i s abou t 2 5 0
m l , , a l t h o u g h a s l i t t l e a s 1 0 0 m L c a n b e f a t a l . I t c a n cause
corneal burns :md eve d a m a g e . A c t s as a l o c a l r e s p i r a -
tory i r r i t a n t a n d i n h i g h c o n c e n t r a t i o n a s a n a r c o t i c . I t
h a s good w a r n i n g p r o p e r t i e s because i t c a u s e s ' a m i l d
i r r i t a t i o n o f the eyes , nose, and t h r o a t a t a c o n c e n t r a t i o n
l e v e l o f 4 0 0 p p m . I t m a y i n d u c e a m i l d n a r c o s i s , t h e
e f f e c t s o f w h i c h a r e u s u a l l y t r a n s i e n t , a n d i t i s s omewhat
l e s s t o x i c t h a n t h e normal i s o m e r , b u t twic e a s v o l a t i l e .

T h e r e i s some e v i d e n c e t h a t h u m a n s can a c q u i r e a
s l i g h t t o l e r a n c e t o t h i s m a t e r i a l . I t i s ab sorbed b y t h e
s k i n , bu t s i n g l e o r r e p e a t e d a p p l i c a t i o n s on th e s k i n o f
rats , r a b b i t s , d o g s , or human b e i n g s i n d u c e d no u n t o -
ward e f f e c t s . I t a c t s very much l i k e e t h a n o l i n regard t o
a b s o r p t i o n , m e t a b o l i s m , a n d e l i m i n a t i o n b u t w i t h a
s t r o n g e r n a r c o t i c a c t i o n . C h r o n i c i n j u r i e s have been
d e t e c t e d i n a n i m a l s . W o r k e r s p r o d u c i n g i s o p r o p a n o lshow an excess o f s i n u s and l a r y n g e a l cancers. T h i s may
be c a u s e d , c o m p l e t e l y or in p a r t , by th e b y - p r o d u c t ,
i s o p r o p y l o i l . H u m a n s have i n g e s t e d u p t o 2 0 m l ,
d i l u t e d w i t h w a t e r a n d n o t i c e d o n l y a s e n s a t i o n o f h e a t
a n d s l i g h t l o w e r i n g o f t h e b l o o d p r e s s u r e . T h e r e are ,
however , r e p o r t s o f s e r i o u s i l l n e s s f r o m a s l i t t l e a s 1 0
m l t a k e n i n t e r n a l l y . A common a i r c o n t a m i n a n t .

F l a m m a b l e l i q u i d . A very d a n g e r o u s f i r e h a / . a r d when
e x p o s e d t o hea t . H a m e . o r o x i d i z e r s . M o d e r a t e l y e x p l o -
sive when e x p o s e d t o heat o r f l a m e . R e a c t s w i t h a i r t o
f o r m d a n g e r o u s p e r o x i d e s . T h e p r e s e n c e o f 2 - b u t a n o n e
i n c r e a s e s ' i h e r e a c t i o n rate f o r p e r o x i d e f o r m a t i o n .
H y d r o g e n p e r o x i d e s h a r p l y r educ e s t h e a u i o i g n i t i o n
t e m p e n u u i c . V i o l e n t e x p l o s i v e r e a c t i o n when h e a t e d
w i t h a l u m i n u m i s o p r o p o x i d e H - c r o i o n a k i e h y d e + h e a t .
F o r m s e x p l o s i v e m i x t u r e s w i t h t r i n i t r o m e t h a n e ; h y d r o -
g e n p e r o x i d e ( s i m i l a r i n power a n d s e n s i t i v i t y t o
g l y c e r y l n i t r a t e , ) . R e a c t s w i t h b a r i u m p e r c h l o r a t e t o f o r m
t h e h i g h l y e x p l o s i v e p r o p y i p e r c h l o r a t c . I g n i t e s o n
c o n t a c t w i t h d i o x y g e n y l t e t r a f l u o r o b o r a t e ; c h r o m i u m
t r i o x i d e ; p o t a s s i u m t e r t - b u t o x i d e ( a f t e r a d e l a y ) . R e a c t s
w i t h oxygen t o f o r m d a n g e r o u s l y u n s t a b l e p e r o x i d e s .
V i g o r o u s r e a c t i o n w i t h s o d i u m d i c h r o m a t e + s u l f u r i c
a c i d ; a l u m i n u m ( a f t e r a d e l a y p e r i o d ) . Reac t s v i o l e n t l y
w i t h H , + P d ; n i t r o f o r m ; o l e u m ; C O G ! , ; A l t r i i s o p r o p o x -
i d e ; o x i d a n t s . C a n react v i g o r o u s l y w i t h o x i d i z i n g mat e-
r i a l s . T o f i g h t f i r e , u s e CO., d r y c h e m i c a l , a l c o h o l f o a m .
W h e n .heated t o d e c o m p o s i t i o n i t e m i t s acr id smoke and
f u m e s . S e e a l s o A L C O H O L S .
F o r o c c u p a t i o n a l c h e m i c a l a n a l y s i s u s e N I O S H : A l c o -
h o l s I , 1400.

C A S : 7 5 - 3 1 - 0 HR: 3I N K O O O
I S O P R O P Y L A M I N E
D O T : U N 1 2 2 1
m f : C J H , N m w ; 59.13
( C H j . C H N H j
P R O P : C o l o r l e s s l i q u i d ; a m i n o odor. M p : — 1 0 1 . 2 ° , f l a s h
p = ~ 3 5 ° F ( O C ) , d ; 0.694 @ 1 5 7 4 ° , a u t o i g n t e m p : ? 5 6 ° F ,
d : 2.03. b p : 3 3 - 3 4 ° , l e!:~2.3%, u o l : l6~.4%. M i s c w i t hwat er , a l e , a n d e t h e r .
S Y N S : > . A M ! N O - P R O f ' A A N ( D U T C H ! G 2 A M I N O P R Q P A N i G K R -
M A N ) ~ i . v M J N O I ' R O P A N i : Z - 2 - A M I N O - P K O P A N O ( I T A L I A N ) G
I S O P R n ; J [ i _ . \ M J N . \ ( I T A L I A N ) U 1 M I - T H Y U - T l i Y L A M l M - : O M O S O J -

1 7 J U N 7 4

S O P R O P Y I . A M L N T Q 2 i ' K O I ' A N A M I N R O w - P R O H Y L A M I N K D 2 -
P K O I ' V L V M I N K

T O X I C I T Y D A T A W I T H R E F E R E N C E
s k n - r b t 5 0 0 m g / 2 4 H S E V 2 3 Z P A K -,6>.72
s k n - r l ) t 3 4 5 n i g o p e n M O D U C D S - * 1 1 / 1 5 / 7 1
s k n - r b t 1 0 m g / 2 4 H o p e n S E V A M I H B C - i . 1 1 9 . 5 1
e y e - r b t 5 0 t i g o p e n S E V A M I H B C 4 . 1 1 9 . 5 1
eye-rb t 5 0 t i g / 2 4 H S E V 2 8 Z P A K -.62.72
o r l - r a i L D 5 0 : 8 2 0 m g / k g U C D S - - n / i s / 7 i
i h l - r a i L C 5 0 : - i O O O p p m / 4 H I A E C " 1 7 1 U N 7 4
o r l - m u s L D 5 0 : 2 2 0 0 m g / k g G I S A A A - * 5 ( 3 J , 7 9 , 8 0
i h l - m u s L C L o : 7 0 0 0 p p m / 4 0 M S C C U R - .7.61
o r l - r b t L D 5 0 : 3 2 0 0 m g / k g G I S A A A 45<3>,79,eo
s k n - r b t LD50.-380 m g / k g
s k n - r b t L D 5 0 : 5 5 0 m g / k g
o r l - g p g L D 5 0 : 2 7 0 0 m g / k g G I S A A A 4 5 ( 3 ) , 7 9 , 8 0
i h l - m a m L C 5 0 : 1 8 0 0 m g / n V T P K V A L i-i.8o.~5
C O N S E N S U S R E P O R T S : R e p o r t e d i n R I ' A T S C A
I n v e n t o r y .

O S H A P E L : T N . V A 5 p p m ; S T E L 1 0 p p m
A C G I H T L V : T\V.-\ 5 p p m ; S T E L 1 0 p p m
D F G M A K : 5 p p m ( , 1 2 - m g / m ' )
D O T C L A S S I F I C A T I O N : 3 : Label: F l a m m a b l e L i q u i d ;
D O T C l a s s : 3 : Label: F l a m m a b l e L i q u i d , C o r r o s i v e
S A F E T Y P R O F I L E : P o i s o n b y s k i n c o n t a c t . M o d e r a t e l y
t o x i c b y i n g e s i i o n . M i l d l y t o x i c b y i n h a l a t i o n . A severe
s k i n a n d e y e i r r i t a n t . O c c a s i o n a l l y c o n t a c t causes s e n s ' i t i - '
/ . a t i o n . N a r c o t i c i n h i g h c o n c e n t r a t i o n . V e r y d a n g e r o j J S
f i r e h a / . a r d a n d m o d e r a t e e x p l o s i o n hazard when e x -
po s ed i n s p a r k s , h e a t , f l a m e , o r o x i d i x e r s . C a n react
v i g o r o u s l y . w i t h o x i d i z i n g m a t e r i a l s . Reac t s w i t h per-
c h l o r y l f l u o r i d e t o I b r m a n e x p l o s i v e l i q u i d . I n c o m p a t i -
b l e w i t h 1 - c h l o r o - 1 , 3 - e p o x y p r o p a n e . T o f i g h t f i r e , u s ea l c o h o l f o a m . C O . , d r y c h e m i c a l . W h e n heated t o
d e c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f N O , . S e e a l s o
A M I N E S .

I N L O O O C A S : 1 5 5 7 2 - 5 6 - 2
I S O P R O P Y L A M I N E H Y D R O C H L O R I D E
m f : C , H , N . O H m\v- 95.59

HR: 2

P R O P : A s o l i d . M p : 1 5 3 - 1 5 5 " .
S Y N S : M O N O I i O P R O P Y L A M I N E H Y D R O C H L O R I D E D 2 - P R O P A N A -
M I N I ' . H Y D R O C H I . O R 1 D E I . 9 C 1 )
T O X I C I T Y D A T A W I T H R E F E R E N C E
i p r - m u s L D 5 0 : 1 5 4 5 m g / k g Y K K Z A J q- 1 .1117.77
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C AI n v e n t o r y .
S A F E T Y P R O F I L E : M o d e r a t e l y t o x i c b y i n t r a p e r i t o n e a l
route . W h e n h ea t ed to d e c o m p o s i t i o n i t e m i t s very t o x i c
f u m e s o f N O , a n d H C 1 . S e e a l s o A M I N E S .

I N M O O O C A S : 3 6 1 5 - 2 4 - 5 H R : 3
4 - { l S O P R O P Y L A M I N O ) A N T I P Y R I N E
m f : C , . H , , , N , O m w : 245.36
P R O P : C r y s t a l s f r o m M e . C O / A c O H . M p : 8 0 ° .
S Y N S : I J - n i M Y D K O - l . 1 . D I M r T H Y L - 4 - U I - M E T H Y l . F . T H Y I . ) A M I N O ) -
2 P l t P . N Y I . - ' H - r Y R A / . U I . - . - V O N E L ! I K I P I K I N ' A G I S O P R O P Y I A M I -
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d e c o m p o s i t i o n i t e m i t s acrid smoke a n d i r r i t a t i n g
f u m e s .

LCCOOO CAS:8000-28-0L A V E N D E R A B S O L U T E
HR: 1

P R O P : F o u n d in the f l o w e r s o f Lavandula officinaiis
cbaix. The main c o n s t i t u e n t i s l i n a l y l a c e ta t e . A dark
green l i q u i d p r e p a r e d f r o m a l c o h o l i c e x trac t o f ar e s i d u e which i s e x t r a c t e d f r o m p l a n t m a t e r i a l u s i n g an
o r g a n i c s o l v e n t .
S Y N S : L A V E N D E L O E L Q O I L o f L A V E N D E R
T O X I C I T Y D A T A W I T H R E F E R E N C E
s k n - r b t 5 0 0 m g / 2 4 H M L D F C T X A V 14,449,76
o r l - r a t L D 5 0 : 4 2 5 0 m g / k g F C T X A V H . 4 4 9 , 7 6
S A F E T Y P R O F I L E : M i l d l y t o x i c b y i n g e s i i o n . A s k i n
i r r i t a n t - W h e n h ea t ed t o d e c o m p o s i t i o n i t e m i t s a cr id
smoke a n d i r r i t a t i n g f u m e s .

LCDOOO
L A V E N D E R O I L

CAS:8000-28-0 HR: 1

PROP: F o u n d in the f l o w e r s o f Lavandula officinaiis
C h n i x e i V i l i a r s {Larandtila vera D e C a n d o l k ( F a m .
Labiatae). T h e main c o n s t i t u e n t i s l i n a l y l . a c e t a t e . A _
c o l o r l e s s t o y e l l o w l i q u i d - , c h a r a c t e r i s t i c odor a n d t a s t e
o f l a v e n d e r f l o w e r s . D ; 0.875, r e f r i n d e x : 1.459-1.470 @
2 0 ° .
S Y N S : L A V K N D E L D O I L o f L A V E N D E R
T O X I C I T Y D A T A W I T H R E F E R E N C E
skn-rb i 5 0 0 m g / 2 4 H M L D F C T X A V 1 4 . 4 5 1 . 7 6
o r l - r a t LD50:9040 m g / k g P H A R A T 14.435.59
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y .
S A F E T Y P R O F I L E : M i l d l y t o x i c b y i n g e s t i o n . A s k i n
i r r i t a n t . W h e n h e a t e d t o d e c o m p o s i t i o n i t e m i t s acrid
smoke a n d i r r i t a t i n g f u m e s .

LCEOOO
LD-813

CAS:64083-05-2 HR: 2

PROP: C o m m e r c i a l m i x t u r e o f a r o m a t i c amines c o n t a i n -
ing a p p r o x 40% M O C A .
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t T D L o : 3 7 g / k g / 2 Y - C : C A R T X A P A 9 31.159.75
S A F E T Y P R O F I L E : Q u e s t i o n a b l e car c inogen w i t h e x -
p e r i m e n t a l c a r c i n o g e n i c d a t a - W h e n hea t ed t o decom-
p o s i t i o n i t e m i t s t o x i c f u m e s o f N O . . S e e a l s o A R O M A T -
I C A M I N E S .

L C F O O O
L E A D
af: Pb aw: 207.19

C A S ; 7 4 3 9 - 9 2 - 1 HR: 3

PROP: B l u i s h - g r a y , s o f t , weak, d u c t i l e m e t a l t h a t t a r -
n i s h e s in moi s t a ir . Otherwi s e s t a b l e t o O.and H,O at
o r d i n a r y t e m p . M p : 3 2 7 . 4 3 ° , b p : 1 7 4 0 ° , d : 11.34 @
2 0 7 4 ° . v a p pre s s: 1 m m @ 973". D i s s o l v e s i n d i l U N O , ,

a c e t i c a c i d , H C 1 ( s l o w l y ) . S o l i n a l k a l i s o l n s . A t t a c k e d a t
r o o m . t e m p b y F j a n d Cl, . . . . .
S Y N S : c.i. 77575 a c.i. P I G M E N T M E T A L 4 a G L O V E R a L E A D
F L A K E D L E A D S 2 D OLOW ( P O L I S H ) G O M A H A D O M A H A &
G R A N T D S I D S O
T O X I C I T Y D A T A W I T H R E F E R E N C E
cyi-hmn-unr 5 0 L i g / m ' M U R E A V 147.301.85
c y t - r a t - i h l 2 3 p . g / n V / l 6 W G T P ^ A B 2 6 ( i o ) , 3 8 , 8 2
cyt-mky-orl 42 m g / k g / 3 0 W TOLED5 8. i65. s i
or l -dom T D L o : 6 6 2 m g / k g ( f e m a l e 1 - 2 1 W p o s t ) : R E P

T X A P A 9 25.466.73
o r l - m u s T D L o : 4 8 0 0 m g / k g ( f e m a l e 1 - 1 6 D p o s t ) : T E R

B E C T A 6 18,271.77
o r l - w m n T D L o : 4 5 0 m g / k g / 6 Y : P N S : C N S J A M A A P

237,2627,77
i h l - h m n T C L o : 1 0 L i g / m ' : G I T : L I V V R D E A S ( 5 ) , i 0 7 . 8 i
i p r - r a t L D L o : 1 0 0 0 m g / k g E Q S S D X 1.1,75
o r l - p g n L D L o : l 6 0 m g / k g H B A M A K 4.1299,35
C O N S E N S U S R E P O R T S : I A R C Cancer Review: G r o u p
2 1 3 I M E M D T 7,230,87; A n i m a l I n a d e q u a t e E v i d e n c e
IMEMDT 23,325,80. Lead and i t s c o m p o u n d s ar e on th eC o m m u n i t y R i g h t - T o - K n o w L i s t . R e p o r t e d i n E P A T S C A
I n v e n t o r y . E P A G e n e t i c T o x i c o l o g y P r o g r a m .
O S H A P E L : T W A 0.05 m g ( P b ) / m 'A C G I H T L V : T W A 0.15 m g ( P b ) / m ' ; B E 1 : 5 0 L i g ( l e a d ) / L
in b l o o d ; 150 j i g ( l e a d ) / g c r e a t i n i n e in urineD F G M A K : t ) . l m g / m 3 ; B A T : 7 0 j i g ( l e a d ) / L i n b l o o d , ' 3 0
u . g ( l e n d ) / L in b l o o d of women l e s s t h a n 45 years o ld
N I O S H R E L : T W A ( I n o r g a n i c L e a d ) 0.10 m g ( P b ) / m J

S A F E T Y P R O F I L E : Poi s on b y i n g e s t i o n . M o d e r a t e l y
t o x i c b y i n t r a p e r i t o n e a l route. Q u e s t i o n a b l e carcinogen.
H u m a n s y s t e m i c e f f e c t s b y i n g e s t i o n a n d i n h a l a t i o n :
l o s s o f a p p e t i t e , anemia, m a l a i s e , i n s o m n i a , headache ,
i r r i t a b i l i t y , musc l e a n d j o i n t p a i n s , t r emors , f l a c c i d
p a r a l y s i s w i t h o u t a n e s t h e s i a , h a l l u c i n a t i o n s a n d d i s t o r t -
ed p e r c e p t i o n s , mus c l e weakness, g a s t r i t i s and l i v e r
change s . T h e m a j o r organ sy s t ems a f f e c t e d a r e t h e
nervous s y s t e m , blood sy s t em, and k i d n e y s . Lead en-
c e p h a l o p a t h y is a c c ompani ed by severe cerebral edema,
increase i n cerebral s p i n a l f l u i d pre s sure , p r o l i f e r a t i o n
a n d s w e l l i n g o f e n d o t h e l i a l c e l l s i n c a p i l l a r i e s a n d
ar t er i o l e s , p r o l i f e r a t i o n o f g l i a l c e l l s , neuronal degener-
a t i o n and areas of f o c a l cor t i ca l necrosis in f a t a l cases.
E x p e r i m e n t a l evidence now s u g g e s t s that b lood l e v e l s
of l e a d be low 10 n g / d L can have the e f f e c t of d i m i n i s h -
ing the IQ scores o f c h i l d r e n . Low l ev e l s o f l ead i m p a i r
n e u r o t r a n s m i s s i o n and immune sys tem f u n c t i o n and
may increase s y s t o l i c blood pressure. Rever s i b l e k idney
d a m a g e can occur f r o m acute exposure . C h r o n i c expo-
sure can l e a d to i r r e v e r s i b l e va s cu lar s c l e r o s i s , t u b u l a r
c e l l a t r o p h y , i n t e r s t i t i a l f i b r o s i s , a n d g l o m e r u l a r sclero-
s i s . S e v e r e t o x i c k y can cause s t e r i l i t y , abort ion, and
neonatal m o r t a l i t y and m o r b i d i t y . An e x p e r i m e n t a l
t e r a t o g e n . E x p e r i m e n t a l r e p r o d u c t i v e e f f e c t s . H u m a n
m u t a t i o n data r e p o r t e d . Very heavy i n t o x i c a t i o n can
s o m e t i m e s be d e t e c t e d by f o r m a t i o n of a dark l i n e on
the gum m a r g i n s , the s o - c a l l e d "lead l ine ."

W h e n l e a d i s i n g e s t e d , much of i t pa s s e s t h r o u g h the
body unab sorb ed , and i s e l i m i n a t e d in the f e c e s . The
g r e a t e r p o r t i o n of the l ead t h a t is absorbed is caught by
th e l i v e r and e x c r e t e d , in p a r t , in the b i l e . For t h i s
reason, l a r g e r amount s of iead are necessary to cause



N C W 3 0 0 C A S : 5 8 6 8 - 0 5 - 3
N I C E R I T R O L
m f : C N H , , N . O , , m w : 556.57
PROP: C r y s t a l s . M p : 1 6 0 - 1 6 4 ° .

HR: 1

2 , 2 . B I S U ( 3 - P Y R i D l N Y L C A R B O N Y L ) O X Y ) M E T H Y L ) - U - P R O -
P A N E D I Y L E S T E R o f 3 - P Y R I D I N E C A K B O X Y L I C A C I D Q B U R F O R O
C A R D I O L I P O L D P E N T A E R Y T H R I T O L T E T R A N I C O T I N A T E Q PERY
C I T D S K 1
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t T D L o : 4 2 . g / k g ( 3 5 D p r e ) : R E P O Y Y A A 2 i 4 , 7 5 5 ; 7 7
or l -ra t L D 5 0 : 2 0 g / k g N I I R D N 6.546,82
i p r-ra t LD50:5000 m g / k g N I I R D N 6,^6.82
scu-rat L D 5 0 : 5 0 0 0 m g / k g N I I R D N 6,546,82
ori-mus L D 5 0 : 2 0 g / k g N I I R D N 6.546,82
i p r - m u s LD50:5000 m g / k g N I I R D N 6,546,32
scu-mus LD50:5000 m g / k g N U R D N 6,546,82
ipr-rbt LD50:5000 m g / k g N I I R D N 6,546,82
S A F E T Y P R O F I L E : M i l d l y t o x i c b y i n g e s t i o n . E x p e r i -
mental r e p r o d u c t i v e e f f e c t s . When heated to decompo-
s i t i o n i t e m i t s t o x i c f u m e s o f N O , . S e e a l s o E S T E R S .

N C W 5 0 0N I C K E L
a f : N i

CAS:7440-02-0 HR: 3
aw: 58.71

PROP: A s i l v e r } ' - w h i t e , h a r d , m a l l e a b l e a n d d u c t i l e
m e t a l . D : 8 . 9 0 ' @ 2 5 ° , v a p pres s: 1 m m @ 1 8 1 0 ° .
C r y s t a l l i z e s a s m e t a l l i c cubes. M p : 1 4 5 5 ° , b p : 2 9 2 0 ° .
S t a b l e in air at room t e m p .
S Y N S : c.i. 7"~5 n s t 2 ~ o a N I C H E L ( I T A L I A N ) a N I C K E L 2 7 0
D N I C K E L ( D U S T ) D N I C K E L P A R T I C L E S O N I C K E L S P O N G E D N i
0 9 0 1 - S D N i 4 3 0 3 T C S P 2 L J R A . N F . Y A L L O Y D R A N E Y N I C K E L

T O X I C I T Y D A T A W I T H R E F E R E N C E
o t r - h a m : k d y 4 0 0 m g / L I A P U D O 53,193,84
o t r - h a m ; e m b 5 j i m o l / L T O X I D 9 1,132,81
orl-rat T D L o : 1 5 8 m g / k g ( M G N ) : T E R A E H L A U 23,102,71
s cu-rat T D L o ; 3 0 0 0 m g / k g / 6 \ V - I : E T A J N C I A M 1 6 . 5 5 , 5 5
ims-rat T D L o : 5 6 m g / k g : C A R I A P U D O 53,127,34
par-ra t T D L o : 4 0 m g / k g / 5 2 W - I : E T A , T E R A E H L A U

5 , 4 4 5 . 6 2
i m p - r a t T D L o : 2 5 0 m g / k g : C A R J N C I A M 16,55,55
ims-mus T D L o : 2 0 0 m g / k g : N E O N C I U S - P H 43-64-

8 8 6 , S E P T , 7 0
imp-rbt T D L o : l 6 5 m g / k g / 2 Y - I : N E O , T E R J N C I A M

1 6 . 5 5 . 5 5
o r l - r a t L D L o ; 5 g / k g F D R L I - 76840.83
i tr-rat L D L o : 1 2 m g / k g N T I S " A E C - T R - 6 7 i o
ivn-mus L D L o : 5 0 m g / k g F A T O A O 23,549.60
ivn-dog L D L o ; 1 0 m g / k g H C Y A T 2 , 1 1 2 0 , 6 3
scu-rat L D L o ; 1 2 , 5 0 0 | i g / k g N T I S " P B I S S - S O S
i p r - r b t LDL.O-.7 m g / k g N T I S " PB158-508
scu-rbt L D L o : 7 5 0 0 H g / k g N T I S " PB158-508
o r l - g p g L D L o : 5 m g / k g A M P M A R 25,247,64
C O N S E N S U S R E P O R T S : N T P 7 t h Annual Report O n
C a r c i n o g e n s . I A R C C a n c e r Review: G r o u p 1 I M E M D T
7,264 ,87; A n i m a l S u f f i c i e n t E v i d e n c e I M E M D T 1 1 , 7 5 , 7 6 ;
A n i m a l I n a d e q u a t e Evidence I M E M D T 2,126,73.
C o m m u n i t y R i g h t - T o - K n o w L i s t . R e p o r t e d i n E P A T S C A
I n v e n t o r y .

NICKEL(II) ACETATE (1:2) NCXOOO 2399

O S H A P E L : T W A S o l u b l e : C o m p o u n d s : 0 . 1 m g ( N i ) / m J ;
I n s o l u b l e C o m p o u n d s : 1 m g ( N i ) / m 5

A C G I H T L V : T W A 1 m g ( N i ) / m > ; ( P r o p o s e d : T W A 0.05
m g ( N O / m J ; H u m a n C a r c i n o g e n )
D F G T R K : H u m a n C a r c i n o g e n
N 1 O S H REL: ( I n o r g a n i c N i c k e l ) T W A 0.015 m g ( N i ) / m >
S A F E T Y P R O F I L E : C o n f i r m e d carc inogen w i t h e x p e r i -
mental c a r c i n o g e n i c , n e o p l a s t i g e n i c , t u m o r i g e n i c , andt e r a t o g e n i c da ta . Po i s on by i n g e s t i o n , i n t r a t r a c h e a l ,
i n t r a p e r i t o n e a l , subcutaneous , and intravenous routes.A n e x p e r i m e n t a l t e r a t o g e n . I n g e s t i o n o f s o l u b l e s a l t s
causes nausea, v o m i t i n g , d iarrhea. M u t a t i o n d a t a r epor t-ed. H y p e r s e n s i t i v i t y to nickel is common and can cause
a l l e r g i c contact d e r m a t i t i s , p u l m o n a r y a s thma, c o n j u n c -
t i v i t i s , and i n f l a m m a t o r y react ions around n i ck e l - con-
t a i n i n g medical i m p l a n t s and pro s th e s e s . Powders may
i g n i t e s p o n t a n e o u s l y i n air. Reacts v i o l e n t l y wi th F ; ;
N H _ , N O j ; hydrazine-, N H 3 ; ( H ; + d i oxane)- , p e r f o r m i c
a c i d ; P : S e ; S ; ( T i + K C 1 O , ) . I n c o m p a t i b l e w i th o x i d a n t s
( e . g . , b romine p e n t a f l u o r i d e ; p e r o x y f o r m i c a c i d ; p o t a s -
sium p e r c h l o r a t e ; c h l o r i n e ; n i t ry l f l u o r i d e ; ammonium
n i t r a t e ) . R a n e y - n i c k e l c a t a l y s t s m a y i n i t i a t e hazardousr e a c t i o n s w i t h e t h y l e n e + . a l u m i n u m c h l o r i d e ; p - d i o x -
ane; hydrogen; hydrogen + oxygen; magnesium s i l i c a t e ;
m e t h a n o l ; organic s o l v e n t s + heat; s u l f u r c ompounds .
N i c k e l c a t a l y s t s have caused many i n d u s t r i a l a c c i d e n t s .
F o r o c c u p a t i o n a l ch emi ca l a n a l y s i s u s e O S H A : # I D -
1 2 5 G o r N 1 O S H : E l e m e n t s ( 1 C P ) 7300; M e t a l s i n U r i n e
( I C P ) 8310.

NCXOOO ( CAS:373-02-4 HR: 3
N I C K E L ( I I ) A C E T A T E ( 1 : 2 )
m f : C , H 6 O / N i m w : 176.81
P R O P : G r e e n p r i s m s or h y g r o s c o p i c green powder. Mp:
d e c o m p , d: 1.798.
S Y N S : A C E T I C A C I D , N I C K E U 2 + ) S A L T a N I C K E L O U S A C E T A T E
T O X I C I T Y D A T A W I T H R E F E R E N C E
pic-e s c 1 6 0 | i m o l / L E N M U D M 6,59,84
d n s - r a t - i p r 1 2 9 ( j . m o l / k g / 5 D - I C R N G D P 6.1819,85otr-ham:kdy 225 m g / L IAPUDO 53.193,84
ivn-ham T D L o : 1 0 m g / k g ( 8 D p r e g ) : R E P A D T E A S 5,51 ,72
ims-rat T D L o : 4 2 0 m g / k g / 4 7 W - I : N E O N C I U S - P H 43-64-

8 8 6 J U L . 6 8
i r n p - r a t T D L o : 9 5 m g / k g / 7 8 W - C : E T A P A A C W 5.50,64
orl-rat LD50:350 m g / k g P W P S A S 11,39,68
i p r - r a t L D 5 0 : 2 3 m g / k g P W P S A S 11.39,68
o r l - m u s L D 5 0 : 4 1 0 m g / k g P W P S A S 11,39,68
ipr-mus LD50:32 m g / k g PWPSAS n,39,68
s c u - g p g L D L o : 2 0 m g / k g J O H Y A Y 8,565.08
CONSENSUS R E P O R T S : NTP 7th Annual Report On
C a r c i n o g e n s . 1 A R C Cancer Review: G r o u p 1 I M E M D T
7,264,87. N i c k e l and its c ompounds are on the
C o m m u n i t y R i g h t - T o - K n o w Lis t . Reported in EPA TSCA
I n v e n t o r y .
OSHA PEL: TWA 0.1 mg ( N i ) / m 5

A C G I H T L V : T W A 0 . 1 m g ( N i ) / m ) ; ( P r o p o s e d : T W A 0.05
m g ( N i ) / m i ; H u m a n C a r c i n o g e n )
N 1 O S H REL: ( i n o r g a n i c N i c k e l ) T W A 0.015 m g ( N i ) / m J

S A F E T Y P R O F I L E : C o n f i r m e d car c inogen w i t h e x p e r i -



2416 NEBOOO NiSENTIL HYDROCHLORIDE

NEBOOO C A S : 5 6 1 - 7 8 - 4 HR: 3N I S E N T I L H Y D R O C H L O R I D E
mt~: C^.H^NO/CIH mw: 297.86
S Y N S : A L P H A P R O D I N E H V D R O C H L O R I D E D 1 , 3 - D l M E T H Y L - i - P H E
N Y L 4 P I P E R 1 D 1 N O L P R O P I O N A T E . H Y D R O C H L O R I D E D 1 , 3 - D I -
M E T H Y L - 4 - P H E N Y L - t P 1 P E R I D Y L P R O P I O N A T E H Y D R O C H L O R I D E D
d i L . V D l M E T H Y L - i - P H E N Y L - 4 - P I P E R i D l N O L P R O P I O N A T E H Y D R O -
C H L O R I D E Q t ± H . 3 - D [ M E T H Y L - 4 - P H E N Y L - < j - p I P E R [ D Y L E S T E R P R O
P I Q N ' I C A C I D H Y D R O C H L O R I D E D ( ± ) - a - l , 3 - D I M E T H Y L 4 - P H E N Y t , 4 -
P R O P I O N O X Y P I P E R 1 D I N E H Y D R O C H L O R I D E Q N I S E N T I L D N U -
1196 D P R I S 1 L 1 D E N E H Y D R O C H L O R I D E D a - P R O D i N E H Y D R O -

C H L O R I D E

T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - h m n L D L o : 1 4 4 0 M - g / k g C T O X A O 5.307,72
o r i - r a [ L D 5 0 : 9 0 m g / k g J P E T A B 93,314,48
i p r - r a t L D 5 0 : 2 2 m g / k g J P E T A B 99,312.50
scu-rat LD50:23 m g / k g JPETAB 99.312,50
i v n - r a t L D 5 0 : 2 5 m g / k g A I P T A K 109.171.57
i p r - m u s L D 5 0 : 7 3 m g / k g J P E T A B 99,312 ,50
s cu-mus L D 5 0 . 9 8 m g / k g J P E T A B 99.312,50
i v n - m u s 1050:32 m g / k g J P E T A B 99,31-4.43
i v n - d o g L D 5 0 : 3 6 . 2 0 0 n g / k g A I P T A K 109.171.57
i v n - r b t L D 5 0 : 1 9 m g / k g J P E T A B 99,312,50
S A F E T Y P R O F I L E : A d e a d l y human p o i s o n b y i n g e s t j o n .P o i s o n e x p e r i m e n t a l l y b y i n g e s t i o n , s ub cu taneou s , i n -
travenous, and imraperi toneal routes. When heated tod e c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f N O , a n d H C 1 . S e e
a l s o N I S E N T I L .

N E C O O O CAS:1432-75-3 H R : 3N I T R A L A M I N E H Y D R O C H L O R I D E
m f : C l , . H n C ! N , O > C I H m w : 297.22
P R O P : A s o l i d . M p : 1 0 9 - 1 1 3 ° -
S Y N S : 2 - K . o - C H L O R O - a < N ! T R O M E T H Y L ) B E N Z Y L ) T H I O ) E T H Y L -
A M 1 N E H Y D R O C H L O R I D E D ( ( a - N I T R O M E T H Y L ) - o - C H L O R O B E N Z Y L
T H i O J E T H Y L A M l N E H Y D R O C H L O R I D E

T O X I C I T Y D A T A W I T H R E F E R E N C E
ivn-mus L D 3 0 : 1 0 0 m g / k g C S L N X - N X * o s 9 7 6
ipr-ra t LD50:124 m g / k g I S Z E A L 4,301,69
i p r - m u s LD50-. 1 3 0 m g / k g 2 8 Z E A L 4,301,69
S A F E T Y P R O F I L E : Poi s on b y intravenous a n d i n t r a p e r i -
t o n e a l routes. \ X ' h e n heated t o d e c o m p o s i t i o n i t emi t s
very t o x i c f u m e s of SO,, NO,, and C l ~ .

N E C 5 0 0 CAS:101976-64-1 HR: 3
N I T R A M I N O A C E T I C A C I D
mf; C . H . N . O . mw: 120.08
S Y N S : O - A C E T Y L N I T R O H Y D R O X Y A M I N E G O - A C E T Y L - N - N 1 T R O H -
Y D R O X Y L A M I N E

T O X I C I T Y D A T A W I T H R E F E R E N C E
od-mus I D 5 0 : 4 0 m g / k g S S E R A Y 1,902.78
ipr-mus LD50:43 m g / k g 85ERAY 1.902,78
ivn-mus L D 5 0 : 3 2 m g / k g S S E R A Y 1,902,73
S A F E T Y P R O F I L E : Poison b y i n g e s t i o n , i n t r a p e r i t o n e a l ,
and i n t r a v e n o u s rou t e s . W h e n hea t ed t o d e c o m p o s i t i o n
u e m i t s t o x i c f u m e s o f N O , . S e e a l s o A M I N E S .

N E D O O O
N I T R A T E S HR: 3

P R O P : O r g a n i c n i t r a t e s a r e u s u a l l y t e rmed n i t r o com-
pounds. T h e s e c ompounds are a combination of the
ni t ro ( — N O , ) g r o u p a n d a n organic r a d i c a l . However
t h i s t erm i s o f t e n used to d e n o t e n i t r i c acid e s t er s o f an
o r g a n i c m a t e r i a l . I n o r g a n i c n i t r a t e s ar e c o m p o u n d s o f
m e t a l s w i t h t h e monoval ent N O , r a d i c a l .
S A F E T Y P R O F I L E : Large amount s taken b y mouth m a y
have s er i ou s or even f a t a l e f f e c t s . The s y m p t o m s are
d i z z i n e s s , a b d o m i n a l c r a m p s , v o m i t i n g , b l o o d y diar-
rhea, weaknes s , c o n v u l s i o n s , and c o l l a p s e . S m a l l , r e -
peated doses may lead to weakness, general depress ion,
h e a d a c h e , and mental i m p a i r m e n t . A l s o , there i s somei m p l i c a t i o n o f increased cancer inc id enc e among those
e x p o s e d .

F l a m m a b l e by s pon taneou s chemical reac t ion; p r a c t i -
c a l l y a l l n i t r a t e s a r e p o w e r f u l o x i d i z i n g agent s . S o m e
n i t r a t e s may e x p l o d e when sho cked , e xpo s ed to heat or
f l a m e , or by s p o n t a n e o u s ch emi ca l r eac t i on (.see al so
E X P L O S I V E S . H I G H ) . A l l t h e i n o r g a n i c n i t r a t e s a c t a s
oxygen carr i er s; under p r o p e r c o n d i t i o n s , th e s e can give
up t h e i r oxygen to other m a t e r i a l s which may in turn
d e t o n a t e . A m m o n i u m n i t r a t e h a s a l l t h e p r o p e r t i e s o f
the o t h e r n i t r a t e s , but i t i s a l s o a b l e to d e t o n a t e by i t s e l funder certain condi t ions . It i s th ere fore a h igh explo-
s ive , a l t h o u g h very i n s e n s i t i v e t o impac t and d i f f i c u l t t o
d e t o n a t e . In th e pure s t a t e , i t requires a c omb ina t i on o f
an i n i t i a t o r and a h i g h e x p l o s i v e . It i s a r e l a t i v e l y s a f e
h i g h e x p l o s i v e , wh i ch , however, must b e - s t o r e d i n - a
c o o l , v e n t i l a t e d p l a c e away f r o m acute f i r e hazards a n d
e a s i l y o x i d i z e d m a t e r i a l s . A m m o n i u m n i t r a t e must n o t
b e c o n f i n e d b e caus e , i f a f i r e s h o u l d s t a r t , c o n f i n e m e n tcan cause d e t o n a t i o n wi th e x t r e m e l y v i o l en t r e s u l t s .

V i o l e n t r ea c t i on wi th A l ; B P ; c y a n i d e ; es ters; P N , H ; P ;
N a C N ; S n C l , ; sodium hypo p h o s p h i t e ; thiocyanates. Dan-
gerous d i s a s t e r hazard due to f i r e and e x p l o s i o n hazard.
W h e n heat ed to d e c o m p o s i t i o n i t emi t s t ox i c f u m e s o f
NO,. T h e y are p o w e r f u l o x i d i z i n g agents that may cause
v i o l e n t r eac t i on w i t h r e d u c i n g m a t e r i a l s . N i t r a t e s s h ou ld
be p r o t e c t e d c a r e f u l l y in s t o rage .

N E D 5 0 0
N I T R I C A C I D
DOT: UN 2031
m f : H N O ,

CAS:7697-37-2 HR: 3

mw: 63-02
PROP: Transparen t , colorless or ye l lowi sh, f u m i n g ,
s u f f o c a t i n g , caust ic and corrosive l i q u i d . Pure ac id;
d e c o m p e s p e c i a l l y i n l i g h t . M p : — 4 2 ° , b p : 8 3 ° , d : 1.50269
@ 2 5 7 4 ° .
S Y N S : A C I D E N I T R 1 Q U E ( F R E N C H ) O A C I D O N I T R I C O ( . I T A L I A N )
D A Q U A F O R T 1 S D A Z O T I C A C I D D A Z O T O W Y K W A S ( P O L I S H ) D
H Y D R O G E N N I T R A T E D N I T R I C A C I D , over 4 0 % ( D O T ) D H Y D R O -
G E N N I T R A T E G K Y S E L I N A D U S I C N E Q N I T R I C A C I D o t h e r t h a n r e d
f u m i n g w i t h >?0% n i t r i c acid ( D O T ) D N I T R I C A C I D other than r e d
f u m i n g w«h not >7Q% nitric acid ( D O T ) D S A L P E T E R S A E U R E ( G E R -
M A N ) D - S A L P E T E R Z U U R O P L O S S I N G E N ( D U T C H )

T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t T D L o : 2 3 4 5 m g / k g ( f e m a l e 1 8 D p o s t ) : R E P

Z H Y G A M 29,667.83
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o r l - r a t T D L o : 2 l , 1 5 0 m g / k g ( f e m a l e I - 2 I D
p O S t ) : T ! E R 7 . H V G A M 2 9 . 6 0 7 . H \

o r l - h m n L D L o : - i 3 0 m g / k g v , \ K U D 5 22,651.™
u n r - m a n L D L o - . 1 1 0 m g / k g 3 5 D C A i 2,73,70
C O N S E N S U S R E P O R T S : R e p o r t e d i n E P A T S C A
I n v e n t o r y . E P A G e n e t i c T o x i c o l o g y P r o g r a m .
C o m m u n i t y R i g h t - T o - K n o w L i s t .
O S H A PEL: T W A 2 p p m ; S T E L 4 p p m
A C G I H T L V : T W A 2 p p m ; S T E L 4 p p mD F G M A K : 2 p p m ( 5 m g / m l )
N I O S H REL: ( N i t r i c A c i d ) T W A 2 p p mD O T C L A S S I F I C A T I O N : 8 ; Label: Corro s iv e . O x i d i z e r ,
P o i s o n
S A F E T Y P R O F I L E : H u m a n p o i s o n b y i n g e s t i o n . A n
e x p e r i m e n t a l t e r a t o g e n . E x p e r i m e n t a l r e p r o d u c t i v e e f -
f e c t s . Corro s iv e to eyes, s k i n , mucous membranes , and
t e e t h . C a u s e s u p p e r r e s p i r a t o r y i r r i t a t i o n t h a t m a y seem
to c l e a r up, o n l y to r e t u r n in a f ew hours and more
s e v e r e l y . D e p e n d i n g o n e n v i r o n m e n t a l f a c t o r s t h e v a p o r
w i l l c o n s i s t o f a m i x t u r e o f t h e v a r i o u s o x i d e s o f
n i t r o g e n a n d n i t r i c a c i d . F l a m m a b l e b y c h e m i c a l reac-
t i o n w i t h r e d u c i n g a g e n t s . I t i s a p o w e r f u l o x i d i z i n g
a g e n t .

E x p l o s i v e r e a c t i o n w i t h a c e t i c a n h y d r i d e , a c e t one +
ace t i c acid ( i n s t o r a g e ) , a c e t o n e + h y d r o g e n p e r o x i d e ,
acetone 4- s u i f u r i c acid (i f c o n f i n e d ) , a l c o h o l s , a l k a n c
t h i o l s , 2 - a m i n o t h i a z o l e , 2 - a m i n o t h i a z o l c + s u i f u r i c a c i d ,
d i n i t r o g e n t e t r a o x i d e o r s u i f u r i c acid + a r o m a t i c a m i n e s
(e .g . , a n i l i n e , n - e t h y i a m i n e , o - t o l u i d i n e , x y l i d i n e , p -
p h e n y l e n e d i a m i n e ) . b e n z i d i n e ( h y p e r g o l i c ) , b e n z o n i -
t r i l e 4 s u l f u r i c a c i d . 5 - a c e t y l a m i n o - 3 - b r o m o b e n -
z o ( b ) t h i o p h e n e , l , 4 - b i ? ( m e t h o x y m e t h y l ) - 2 , 3 , 5 , 5 - t e t r a -
m e t h y l b e n z e n e ( a t 8 0 ° C ) . l , 3 - b i s ( t r i f l u o r o - m e t h y l )
benzene - f s u i f u r i c a c id ( v a p o r s ar e i g n i t e d by s p a r k ) ,
t e n - b u r y ] - m - x y i e n e , c a d m i u m p h o s p h i d e , c h l o r o b e n -
zene, c o t t o n + rubber 4 s u i f u r i c acid + water ( m i x t u r e
h a s caused i n d u s t r i a l e x p l o s i o n s ) , c r o t o n a l d e h y d e (hy-
p e r g o l i c ) , c y c l o h e x y l a m i n e , 1 ,2-d iaminoe thane-
b i s ( t r i m e t h y l g o l d ) , d i e t h y l e t h e r , d i e i h y l e ther 4 - s u i f u -
r i c a c i d , 1 , 1 - d i m e i h y l h y d r a z i n e ( h y p e r g o l i c ) , d i m e t h y ls u l f i d e , d i m e t h y l s t i l f i d e + 1 , 4 - d i o x a n e , d i m e t h y l s u l f -o x i d e + water, d i n i t r o g e n t e t r a o x i d e 4- n i t r o g e n o u s
f u e l s ( h y p e r g o l i c w i t h t r i e t h y f a m i n e , d i m e t h y l h y d r a -
z i n e , m i x o - x y l i d i n e ) , d i o x a n e - i - p e r c h l o r i c a c i d , d i p h e -
n y l d i s t i b e n e , d i v i n y l e th er ( h y p e r g o l i c ) , e t hane s u l f o n -
a m i d e , 5 - e t h y l - 2 - m e t h y l p y r i d i n e , f a t + s u l f u r i c acid(when c o n f i n e d ) , 2 - f o r m y i a m i n o - l - p h e n y l - l , 3 - p r o p a n e -
d i o l , f l u o r i n e , f u r f u r y l i d e n e ketones ( h y p e r g o l i c ) , g l y c -
erin + s u l f u r i c a c i d , h e x a l i t h i u m d i s i l i c i d e , 2,2,4,4.6,6
h e x a m e t h y l - i r i t h i a n e , h y d r a z i n e ( h y p e r g o l i c ) ,
hydro carbon s , h y d r o c a r b o n s + 1 , 1 - d i m e t h y l n y d r a z i n e ,
h y d r o g e n p e r o x i d e + s o i l s , i on exchange re s ins , magne-
s ium 4 2 - n i t r o a n i l i n e ( h y p e r g o l i c ) , metal a c e t y l i d e s(e.g. , c e s ium a c e t y l i d e , r u b i d i u m a c e t y l i d e ) , metal
c y a n i d e s , m e t a l h e x a c y a n o f e r r a t e s ( 3 - ) o r ( 4 - ) , me ta l
t h i o c y a n a t e s , 4 - m e t h y i c y c l o h e x a n o n e (above 75 * C),
m e t h y U h i o p h e n e , nitrobenzene 4 - s u l f u r i c acid, 1-nitro-
n a p h t h a l e n e + s u l f u r i c a c i d , nonme ta l h y d r i d e s ( e . g . ,
ar s in e , p h o s p h i n e , t e t r a b o r a n e ( l O ) , s t i b e n e ) , p h o s p h o -
rus, o r g a n i c m a t e r i a l s + o x i d i z e r s (e .g . , p e r c h l o r i c a c i d ,
p o t a s s i u m c h l o r a t e , s u l f u r i c a c i d ) , p h e n y l a c e t y l e n e +
1 , 1 - d i m e t h y l h y d r a z i n e . p h o s p h i n e d e r i v a t i v e s (e .g . ,
p h o s p h i n e . p h o s p h o n i u m i o d i d e , e thyl p h o s p h i n e .

i r i s ( i o d o m e r c u r v ) p h o s p h i n e ) , t c t r a p h o s p h o r u s d i i o d o
t r i s e l e n i d e , p h o s p h o r u s i r i c h l o r i d e , p o l y u r e t h a n e f o a m ,
p r o p i o p h e n o n e + s u l f u r i c a c i d , pyroca t e cho l ( h y p e r g o l -
i c ) , p o t a s s i u m p h o s p h i n a t e 4 h e a t , r e s o r c i n o l , rubber,
s i l i c o n e o i l , s i l v e r bu t en-3 y n i d e , s u l f u r d i o x i d e , 1 , 3 , 5 -
l r i a c e t y l h e x a h y d r o - l , 3 , 5 - t r i a z i n e 4- t r i f l u o r o a c e t i c anhy-
d r i d e , t r i a z i n e 4 t r i f l u o r o a c e t i c a n h y d r i d e , z inc e t h o x -
ide . E x p l o s i v e o r h y p e r g o l i c r e a c t i o n w i t h various
hydrocarbons (e.g., a c e ty l ene der ivat ive s , benzene, 3-
carene, cashew n u t s h e l l o i l , c y c l o p e n t a d i e n e s , d i c y c l o -
p e n t a d i e n e , d i e n e s , h e x a m e t h y l b e n z e n e , m e s i t y l e n e ,
b u r n i n g p e t r o l e u m p r o d u c t s , t o l u e n e , t u r p e n t i n e , p-xy-
l e n e ) .

I g n i t i o n o n contact w i t h a c e t one , a l c o h o l s + d i s u l f u r -
ic acid, a l coho l s 4 po ta s s ium permanganate , a l i p h a t i c
a m i n e s , O - a l k y l e t h y l e n e d i t h i o p h o s p h a t e , ammonia,
a n i l i n i u m n i t r a t e 4 - i n o r g a n i c m a t e r i a l s [ e . g . , c o p p e r ( I )
c h l o r i d e , p o t a s s i u m p e r m a n g a n a t e , s o d i u m p e n t a c y a -
n o n i t r o s y l f e r r a t e , v a n a d i u m ( V ) o x i d e , a m m o n i u m meta-
v a n a d a t e . s o d i u m m e t a v a n a d a t e ] , a r o m a t i c a m i n e s +
metal c o m p o u n d s [ e . g . , ammonium metavanadate , cop-
p c r ( I ) o x i d e , c o p p e r ( l l ) o x i d e , i r o n ( l l l ) c h l o r i d e ,
i r o n ( l l l ) o x i d e , p o t a s s i u m c h r o m a t c , p o t a s s i u m d i c h r o -
m a t e , p o t a s s i u m h e x a c y a n o f e r r a t e ( I ) . p o t a s s i u m hexa-
c y a n o f e r r a t e ( l l ! > , s o d i u m m e t a v a n a d a t e , s o d i u m p e n t a -
c ; y a n o n i t r o s y l f e r r a t e ( I I ) . v a n a d i u m ( V ) o x i d e ) , d i -
chromates + organic f u e l s (e.g., ammonium di-
c h r o m a t e , p o t a s s i u m d i c h r o m a t e , p o t a s s i u m c h r o m a t e ,
c y c l o h e x a n o l , 2 - c r e s o l , 3 - c r e s o l , f u r f u r a l ) , d i p h e n y l t i n , .
l e a d - c o n t a i n i n g rubber, m e t a l s ( e . g . , l i t h i u m , s o d i u r n ,
m a g n e s i u m ) , n o n m e t a l h y d r i d e s ( e . g . , h y d r o g e n i o d i d e ,
h y d r o g e n s e l e n i d e . h y d r o g e n s u l f i d e , h y d r o g e n t e l l u -
r i d e ) , p h o s p h o r u s vapor , n i c k e l t e t r a p h o s p h i d e , t e tra-
p h o s p h o r u s i o d i d e , p o l y s i l y l e n e , t u r p e n t i n e + c a t a l y s t s
( e . g . , c o n c e n t r a t e d s u l f u r i c a c i d , i r o n ( I I I ) c h l o r i d e ,a m m o n i u m m e t a v a n a d a t e , c o p p e r ( l l ) c h l o r i d e ) , wood.

F o r m s e x p l o s i v e m i x t u r e s w i t h a c e t i c a c id , ace t i c acid
•f s o d i u m h e x a h y d r o x y p l a t i n a t e ( I V ) , a c e t i c a n h y d r i d e +h e x a m e t h y l e n e t e t r a m i n e a c e t a t e , a c e t o x y e i h y l e n e g l y -
c o l , a m m o n i u m n i t r a t e , a n i l i n i u m n i t r a t e , 1 , 2 - d i c h l o r o -
e t h a n e , d i c h l o r o e t h y l e n e , d i c h l o r o m e t h a n e , d i e i h y l a m i -n o e t h a n o l , 3 . 6 - d i h y d r o - l , 2 , 2 H - o x a 7 . i n e , d i m e t h y l e th er ,1 , 3 - d i n i t r o b e n z e n e , d i s o d i u m p h e n y l o r t h o p h o s p h a t e ,
2-hex ena l ( h e a t s e n s i t i v e ) , h y d r o f l u o r i c acid + l a c t i ca c i d , h y d r o f l u o r i c acid + p r o p y l e n e g l y c o l + s i l v e r
n i t r a t e , h y d r o g e n p e r o x i d e + ketones (e.g., 2-butanone,
3 - p e n t a n o n e , c y c l o p e n t a n o n e , cy c l oh exanone , 3-me-
i h y l c y c l o h e x a n o n e ) , h y d r o g e n p e r o x i d e 4- m e r c u r y ( I I )
o x i d e , m e t a l s (e .g . , t i t a n i u m , uranium, t i n ) , metal
s a l i c y l a t e s , n i t r o a r o m a i i c s (e.g. , mono- and d i - n i t r o b e n -
zenes, di- and tri n i t r o t o l u e n e s ) , n i t r o b e n z e n e -f water,
n i t r o m e t h a n e , s a l i c y l i c acid.

I n c o m p a t i b l e w i t h 4 - a c e i o x y - 3 - m e i h o x y b e n z a l d e -
hyde , a c e t y l e n e , a c r o l e i n , a c r ^ - l o n i t r i l e , a c r y l o n i t r i l e +
m e t h a c r y l a t e c o p o l y m e r , a l l y l a l c o h o l , a l l y ! c h l o r i d e , 2 -
amino e t h a n o l . a m m o n i u m h y d r o x i d e , a n i l i n e , anion
ex change r e s i n s , a n t i m o n y , S b H v arsenic h y d r i d e , arsine
+ boron tr i bromide , b e n z o [ b ] t h i o p h e n e derivatives , N-b e n z y l - N - e t h y l a n i l i n e + s u l f u r i c a c i d , b i s m u t h , boron,
boron d e c a h y d r i d e , B , H , , , , boron p h o s p h i d e , bromine
p e n t a f l u o r i d e . b u t a n e t h i o l , 2 , 6 - d i - t e r t - b u t y l p h e n o l , ca l-
c ium h y p o p h o s p h i t e , carbon, C ; H , P H 2 , c e l l u l o s e , C S j C , ,
c h l o r i n e t r i f l u o r i d e . 4 - c h l o r o - 2 - n i t r o a n i I i n e , c h l o r o s u l -
f o n i c a c i d , coal. C u N , . C u , N . . c o p p e r ( I ) n i t r i d e , cresol,
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cumene , c y a n i d e s , cy c l i c k e tone s , c y c l o h e x a n o l + cy-
c l o h e x a n o n e , d i b o r a n e , d i - 2 - 6 - b u t o x y e t h y I e i h e r ( b u -
t e x ) , d i c h r o m a t e + anion ex change r e s in s , d i i s o p r o p y l -
e iher . d i m e t h y i a m i n o m e t h y l f e r r o c e n e + water, uns-d i m e t h y l h y d r a z i n e , d i p h e n y l m e r c u r y , e p i c h l o r o h y d r i n ,
e t h a n o l , m e t h y l a n i l i n e , e t h y l e n e d i a m i n e , e t h y l e n ei m i n e , 5 - e i h y ! - 2 - p i c o l i n e , f o r m a l d e h y d e + i m p u r i t i e s ,
f o r m i c acid + hea t , f o r m i c acid + urea, f u r f u r a l , f u r f u r y l
a l c o h o l , g e r m a n i u m , g l y c e r o l + h y d r o f l u o r i c a c i d , g l y -
o x a l , h y d r o g e n i o d i d e , H N , , h y d r o g e n p e r o x i d e , hydro-
g e n s e l e n i d e , h y d r o g e n s u l f i d e , H / T e , indane + s u l f u r i c
a c i d , F e O , i r o n ( I I ) o x i d e powder , i s o p r e n e , ketones +
h y d r o g e n p e r o x i d e , l a c t i c acid 4 - H F , L i ^ S i , , magne s iums i l i c i d e , m a g n e s i u m p h o s p h i d e , m a g n e s i u m - t i t a n i u m
a l l o y , mangane s e , m e s i t y l ox ide , m e s i t y l e n e , m e t a l s
(e .g . , b i s m u t h powder , g ermanium powder , uranium
powder , m o l t e n z i n c ) , 2 - m e t h y l - 5 - e t h y l p y r i d i n e , N d P ,
n o n m e t a l powder s (e.g., boron, s i l i c o n , ar senic , car-
b o n ) , n - b u t y r a l d e h y d e , o l e u m , p h o s p h o r u s h a l i d e s ,
p h t h a l i c a c i d , p h t h a l i c a n h y d r i d e , p o l y a l k e n e s (e .g . ,
p o l y e t h y l e n e , p o l y p r o p y l e n e ) , p o l y d i b r o m o s i l a n e ,
p o l y e t h y l e n e o x i d e d e r i v a t i v e s , K H , P O , , ( 5 - p r o p i o I a c -
t one , p r o p y l e n e o x i d e , p y r i d i n e , R b , C , r e d u c t a n t s ,
s e l e n i u m , s e l e n i u m i o d o p h o s p h i d e , s i l v e r 4 - e t h a n o l ,
s o d i u m , s o d i u m h y d r o x i d e , N a N , , sucrose , s u l f a m i c
a c i d , s u l f u r i c a c i d , s u l f u r i c acid 4 C f i H , C H 3 , s u l f u r i c acid
+ g l y c e r i d e s . s u l f u r h a l i d e s ( e . g . , s u l f u r d i c h l o r i d e ,s u l f u r d i b r o m i d e , d i s u l f u r d i b r o m i d e ) , s u l f u r i c acid 4t e r e p h t h a l i c a c i d , t e r p e n e s , t h i o a l d e h y d e s , t h i o c y a n a t e s ,
t h i o k e t o n e s . t h i o p h e n e , t i t a n i u m , t i t a n i u m a l l o y , t i t a n i -
u m - m a g n e s i u m a l l o y , t o l u i d i n e , t r i a z i n e , t r i c a d m i u m
d i p h o s p h i d e , t r i e t h y l g a l l i u m m o n o e t h e r a t e , t r i m a g n e s i -
u m d i p h o s p h i d e , 2 . 4 , 6 - t r i m e t h y l t r i o x a n e , uranium, ura-
nium d i s u l f i d e , u r a n i u m - n e o d y m i u m a l l o y , u r a n i u m -
n e o d y m i u m - z i r c o n i u m a l l o y , v i n y l a c e t a t e , v i n y l i d e n e
c h l o r i d e , z i n c , z i r c o n i u m - u r a n i u m a l l o y s .

Will react w i t h water or s team to p r o d u c e heat and
t o x i c a n d corros ive f u m e s . T o f i g h t f i r e , u s e water. W h e n
h e a t e d t o d e c o m p o s i t i o n e m i t s h i g h l y t o x i c f u m e s o f
N Q a n d h y d r o g e n n i t r a t e .
F o r o c c u p a t i o n a l c h e m i c a l a n a l y s i s u s e O S H A : # I D - 1 2 7
o r N I O S H : A c i d s , I n o r g a n i c , 7903.
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N E E O O O CAS:13277-59-3
N I T R I C A C I D , D O D E C Y L E S T E R
m f : C . , H , , N O , m w : 231.38

HR: 1

S Y N S : D O D E C Y L N I T R A T E D L A U R Y L E S T E R K Y S E L I N Y D U S I C N E
( C Z E C H ) D L A U R Y L N I T R A T ( C Z E C H ) O L A U R Y L N I T R A T E

T O X I C I T Y D A T A W I T H R E F E R E N C E
skn-rbt 5 0 0 m g / 2 4 H M L D 2 8 Z P A K • .-49,72
eye-rbt 5 0 0 m g / 2 4 H M L D 2 8 Z P A K -.49,72
S A F E T Y P R O F I L E : A sk in a n d e y e i r r i t a n t . W h e n heated
t o d e c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f NO^. See a l s o
E S T E R S .

N E E 5 0 0 CAS:7697-37-2 HR: 3
N I T R I C A C I D ( R E D F U M I N G )
D O T : U N 2032
m f : H N O , mw:63.02
P R O P : C o l o r l e s s t o y e l l o w to red corrosive l i q u i d . D:

S Y N S : N I T R I C A C I D , F U M I N G ( D O T ) D N I T R I C A C I D , R E D F U M -
I N G ( D O T ) D N I T R O U S F U M E S O R E D F U M I N G N I T R I C A C I D Q
R F N A
T O X I C I T Y D A T A W I T H R E F E R E N C E
i h l - r a t L C 5 0 : 6 7 p p m ( N O j ) / 4 H A M I H B C i o / H 8 , 5 4
C O N S E N S U S R E P O R T S : E P A G e n e t i c T o x i c o l o g yP r o g r a m .
DOT CLASSIFICATION: 8; Label.- Corro s iv e , O x i d i z e r ,
Poi son
S A F E T Y P R O F I L E : P o i s o n b y i n h a l a t i o n . A corrosive
i r r i t a n t to s k i n , eyes, and mucous membranes. A very
d a n g e r o u s f i r e hazard and very p o w e r f u l o x i d i z i n g
agen t . Can react e x p l o s i v e l y wi th many r e d u c i n g agents.
Will react w i t h water or s team to produc e heat and t o x i c ,
corrosive, and f l a m m a b l e vapors . W h e n heated to de-
c o m p o s i t i o n i t e m i t s h i g h l y t ox i c f u m e s o f N O , . S e e al so
N I T R I C A C I D .

N E F O O O H R : 3
N I T R I C A C I D ( W H I T E F U M I N G )
P R O P : C o n t a i n s f r o m 0 . 1 t o 0.4% N O , ( A M I H B C10,418 ,54).
S Y N S : - * T N A D W H I T E F U M I N G N I T R I C A C I D
T O X I C I T Y D A T A W I T H R E F E R E N C E . • '
i h l - r a t L C 5 0 : 2 4 4 p p m ( N O , ) / 3 0 M A M I H B C i<Mi8.54
S A F E T Y P R O F I L E : M o d e r a t e l y t o x i c b y i n h a l a t i o n . A
corrosive i r r i t a n t to s k i n , eyes, and mucous membranes.
A very d a n g e r o u s f i r e hazard and a very p o w e r f u l
o x i d i z i n g a g e n t . Can react e x p l o s i v e l y w i t h many reduc-
ing a g e n t s . Will react wi th water or steam to produce
heat and t o x i c , corrosive, and f l a m m a b l e vapors. W h e n
hea t ed t o d e c o m p o s i t i o n i t e m i t s h i g h l y t ox i c f u m e s o f
N O . S e e a l s o N I T R I C A C I D .

N E F 5 0 0 C A S : 1 0 1 9 6 - 1 8 - 6N I T R I C A C I D , Z I N C S A L T , H E X A H Y D R A T E
mf: N , O , - Z n . 6 H ? O mw: 297.51

HR: 2

PROP: T e t r a g o n a l , c o l o r l e s s crys tal s . D : 2.065 @ 1 4 ° ,
m p : 3 6 . 4 ° , b p : - H 2 O @ 1 0 5 - 1 3 1 ° .
S Y N S : D U S 1 C N A N Z I N E C N A T Y ( C Z E C H ) Q Z I N C ( I I ) N I T R A T E .
H E X A H Y D R A T E ( 1 : 2 : 6 )

T O X I C I T Y D A T A W I T H R E F E R E N C E
skn-rb t 5 0 0 m g / 2 4 H S E V 2 8 Z P A K -.10.72
eye-rbt 2 0 m g / 2 4 H S E V Z S Z P A K -,10,72
or l-ra t L D 5 0 : 1 1 9 0 m g / k g 2 8 Z P A K -,10,72
C O N S E N S U S R E P O R T S : Z i n c a n d i t s c ompounds a r e
on th e C o m m u n i t y R i g h t - T o - K n o w L i s t .
S A F E T Y P R O F I L E : M o d e r a t e l y t ox i c b y i n g e s t i o n . A
severe skin and eye i r r i t a n t . Can react v i o l e n t l y w i t h
carbon; c o p p e r ; me ta l s u l f i d e s ; organic m a t t e r ; p h o s -
p h o r u s ; s u l f u r . W h e n heated t o d e c o m p o s i t i o n i t emi t s
t o x i c f u m e s o f N Q a n d Z n O . S e e al so Z I N C C O M -
P O U N D S a n d N I T R A T E S .



ZINC ACETATE ZBSOOO 3419
weakne s s , h e a d a c h e , and nausea. W h e n h e a t e d to de-
c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f Br and NO,.

Z B A 5 2 5 C A S : 6 0 5 2 5 - 1 5 - 7 HR: 3
Z I M E L I D I N E D I H Y D R O C H L O R I D E
m f : C ^ H . - B r N / Z C I H m w : 390.18
S Y N S : ( Z ) - 3 - ( - i - B R O M O P H E N Y L ) - N , N - D l M E T H Y L - 3 - ( 3 - P Y R ! D ! N Y L ) - 2 -
P R O P E N 1 - A M 1 N E D I H Y D R O C H L O R I D E D H I 0 2 / 0 9 H Y D R O C H L O -
R 1 D E D Z I M E L I D I N E H Y D R O C H L O R I D E
T O X I C I T Y D A T A W I T H R E F E R E N C E
o r l - r a t T D L o : 1 2 m g / k g ( 6 - 1 7 D p r e g ) : R E P K S R N A M

17,1833,83
or l-ra t T D L o : 1 2 0 m g / k g ( 6 - 1 7 D p r e g ) : T E R K S R N A M

17,1833.83o r l - m a n T D L o : 3 6 m g / k g B M J O A E 287.1672,83
o r l - w m n T D L o : 1 2 m g / k g / 6 D - l : P N S H U T O D J 3 . M 1 . W
o r l - w m n T D L o : 3 6 m g / k g / 9 D - I : G I T , L I V B M J O A E

28' . 1 1 3 1 , 8 3
o r l - r a i L D 3 0 : 8 4 4 i n g / k g A P S X A S 2 0 . 2 9 5 . H 3
i p r - r a t L D 5 0 : 9 9 , 8 0 0 L i g / k g A P S X A S 20.295.83
s cu-ra t L D 5 0 : 2 2 7 m g / k g A P S X A S 20.295,83
i v n - r a c L D 5 0 : 4 5 , 8 0 0 M g / k g K S R N A M i~.i833.«3
o r l - m u s L D 5 0 ; 3 4 l m g / k g K S R N A M I 7 . i 8 3 3 . 8 3
i p r - m u s LD50:84 ,400 H g / k g A P S X A S 20,295,83
s cu-mus L D 5 0 : 1 5 4 m g / k g K S R N A M n.1833.83
ivn-mus L D 5 0 : 2 7 , 7 0 0 n g / k g K S R N A M 17,1833.83
o r l - d o g L D 5 0 ; 2 7 1 m g / k g K S R N A M n,1833.83
i v n - d o g L D 5 0 : 5 7 / r n g / k g K S R N A M 1 7 , 1 8 3 3 , 8 3
o r l - c a t L D L o ; 8 0 m g / k g A P S X A S 20.295.83o r l - r b [ L D 5 0 : 3 0 0 m g / k g K S R N A M i 7 , i « 3 3 , 8 3
i v n - r b t L D 5 0 : 5 0 , 8 0 0 H g / k g K S R N A M 17,1833.83
S A F E T Y P R O F I L E : P o i s o n b y i n g e s t i o n , s u b c u t a n e o u s ,
i n t r a v e n o u s , a n d i m r a p e r i t o n e a l route s . H u m a n s y s t e m -
i c e f f e c t s : a t a x i a , d i a r r h e a , f a s c i c u l a t i o n s , h y p e r m o t i l i t y ,
j a u n d i c e . A n e x p e r i m e n t a l t e r a t o g e n . E x p e r i m e n t a l r e -
p r o d u c t i v e e f f e c t s . W h e n heated t o d e c o m p o s i t i o n i t
e m i t s t o x i c f u m e s o f B r , N Q , a n d H C 1 . S e e a l s o
Z I M E L I D I N E .

Z B J O O O
Z I N C
D O T : U N
a f : Z n

CAS:7440-66-6 HR: 3
1 4 3 5 / U N 1436

65.37aw:
P R O P : B l u i s h - w h i t e , l u s t r o u s , m e t a l l i c e l e m e n t . N o t
p e r c e p t i b l y a t ta cked b y pure H 2 O . M p : 4 1 9 . 8 ° , b p : 9 0 8 ° ,
d : 7.14 @ 2 5 ° , v a p pres s: 1 m m @ 4 8 7 ° . S t a b l e i n d r y a i r .
S Y N S : B L U E P O W D E R O C . I . 779-15 D C . ! . P I G M E N T B L A C K 1 6 D
C . I P I G M E N T M E T A L 6 Q E M A N A Y Z I N C D U S T O G R A N U L A R Z I N C
D J A S A D G M E R R I L L I T E D P A S C O D Z I N C A S H E S ( U N 1 4 3 5 ) ( D O T )
D Z I N C D U S T a Z I N C D U S T ( D O T ) D Z I N C P O W D E R D Z I N C P O W -
D E R ( D O T )
T O X I C I T Y D A T A W I T H R E F E R E N C E
skn-hmn 3 0 0 u g / 3 D - I : M L D 8 5 D K A 8 -.127.77
i h l - h m n T C L o : 1 2 4 m g / m J / 5 0 M : P U L , S K N A H Y G A J

72,358.10
C O N S E N S U S R E P O R T S : Z i n c a n d i t s c o m p o u n d s a r e
on th e C o m m u n i t y R i g h t - T o - K n o w L i s t . R e p o r t e d in EPA
T S C A I n v e n t o r y . E P A G e n e t i c T o x i c o l o g y Program.
D O T C L A S S I F I C A T I O N : 4.3; Label: D a n g e r o u s W h e n

W e t , S p o n t a n e o u s l y C o m b u s t i b l e ; D O T C l a s s : 4.3; L a -
bel: D a n g e r o u s W h e n W e t ( U N 1 4 3 5 )
S A F E T Y P R O F I L E : H u m a n s y s t e m i c e f f e c t s b y i n h a l a -
t i o n : c o u g h , d y s p n e a , and s w e a t i n g . A human s k i n
i r r i t a n t . Pure z inc p o w d e r , d u s t , a n d f u m e s a r e r e l a t i v e l y
nomoxic t o humans b y i n h a l a t i o n . T h e d i f f i c u l t y ari s e s
f r o m o x i d a t i o n o f zinc f u m e s i m m e d i a t e l y p r i o r t o
i n h a l a t i o n or pre s ence o f i m p u r i t i e s such a s Cd, Sb, As,Pb. I n h a l a t i o n may cause sweet t a s t e , t h r o a t dry ness,
c o u g h , weakness , g e n e r a l i z e d aches, c h i l l s , f e v e r , nau-sea, v o m i t i n g .

F l a m m a b l e in the f o r m of d u s t when exposed to heat
or f l a m e . May i g n i t e s p o n t a n e o u s l y in air when dry.
E x p l o s i v e in the f o r m o f d u s t when reacted w i t h acids.
I n c o m p a t i b l e w i t h N H . N O j , B a O , , B a ( N O j ) z , C d , C S , ,
c h l o r a t e s , C l , , C I F M C r O , , ( e t h y l a c e t oa c e ta t e + tr ibro-
m o n e o p e n r y l a l c o h o l ) , F 2 , h y d r a z i n e m o n o n i t r a t e , h y -
d r o x y l a r n i n e . P b ( N , ) , , ( M g + B a ( N O , ) , + BaO,), M n C l , ,
H N O , , p e r f o r m i c a c i d , K C 1 O , . K N O , , K , O 2 , S e , N a C l O J ,
N a , O , , S . T e . H , O , ( N H t ) , S , A s : O , , C S ; , C a C l 2 , N a O H ,
c h l o r i n a t e d rubber, c a t a l y t i c m e t a l s , h a l o c a r b o n s , o-ni-
t r o a n i s o l e . n i t r o b e n z e n e , n o n m e ' t a l s , o x i d a n t s , p a i n t
p r i m e r base , p e n c a c a r b o n y l i r o n , t r a n s i t i o n m e t a l h a -
l i d e s , s e l e n i n y l b r o m i d e . T o f i g h t f i r e , u s e s p e c i a l
m i x t u r e s o f d r y c h e m i c a l . W h e n heated t o d e c o m p o s i -
t ion i t emiis t ox i c f u m e s o f ZnO. S e e al so Z I N C
C O M P O U N D S .

F o r o c c u p a t i o n a l c h emi ca l a n a l y s i s u s e N I O S H : ' Z i n c ,
7030, W e l d i n g and B r a z i n g F u m e , 7200; E l e m e n t s , 7300.

Z B S O O O
Z I N C A C E T A T E
m f : C , H O / Z n

CAS:557-34-6
mw: 183-47

HR: 3

PROP: C r y s t a l s ; a s t r i n g e n t t a s t e . D : 1.735, m p : 2 3 7 ° . Very
sol in w a t e r ; somewhat sol in a l e .
S Y N S : A C E T I C A C I D . Z I N C S A L T D D I C A R B O M E T H O X Y Z 1 N C D
Z I N C D I A C E T A T E

T O X I C I T Y D A T A W I T H R E F E R E N C E
cy t-ham:ovr 4 5 m g / L M U R E A V 223.267,89
m s c - m u s : l y m 10 mg/L MUREAV 223.267.89
ivg-rbt T D L o : 10,525 H g / k g ( I D p r e ) : R E P C C P T A Y

22.659.80
O r l - r a t L D 5 0 : 2 5 1 0 m g / k g M a r J V » 2 9 M A R 7 7
i p r - m u s L D 5 0 : 5 7 m g / k g T X A P A 9 49.41,79
ivn-rbt L D L o : 5 m g / k g A I M D A P 37,641,26

C O N S E N S U S R E P O R T S : Z i n c a n d i t s c ompound s a r e
on the C o m m u n i t y R i g h t - T o - K n o w L i s t . Reported in EPA
T S C A I n v e n t o r y .
S A F E T Y P R O F I L E : Poison b y i n t r a p e r i t o n e a l a n d i n t r a -
venous route s . M o d e r a t e l y t ox i c by inge s t i on . E x p e r i -
mental r e p r o d u c t i v e e f f e c t s . M u t a t i o n data r epor t ed .
I n c o m p a t i b l e w i t h zinc s a l t s ; a l k a l i e s a n d th e i r carbon-
a t e s ; o x a l a t e s ; p h o s p h a t e s ; s u l f i d e s . W h e n heated t o
d e c o m p o s i t i o n i t e m i t s t o x i c f u m e s o f ZnO. See a l s o
Z I N C C O M P O U N D S .



A P P E N D I X C



S I T E S A F E T Y B R I E F I N G
J o b N u m b e r ( S i t e ) ____Old Brazos F o r g e Site_________________Number T X D 0 4 8 9 0 1 2 3 5
D a t e _______ S t a r t T i m e _______ C o m p l e t e d _______
S i t e L o c a t i o n H i g h w a y 3 6 N o r t h , B r e n h a m , W a s h i n g t o n C o u n t y , Texas__________________
T y p e o f W o r k ( G e n e r a l ) C o l l e c t samples_____________________________________

S A F E T Y I S S U E S
T a s k s ( t h i s s h i f t ) _______________________________________________________
P r o t e c t i v e C l o t h i n g / E q u i p m e n t __________________________________________
P h y s i c a l H a z a r d s ___________________________________________________
C o n t r o l M e t h o d s
C h e m i c a l H a z a r d s
D e c o n t a m i n a t i o n P r o c e d u r e s / T a s k s
E v a c u a t i o n P r o c e d u r e s / R o u t e / S i g n a l s
Evacua t i on M e e t i n g Area
N e a r e s t P h o n e ______
H o s p i t a l N a m e / A d d r e s s _____________
S p e c i a l T o p i c s ( i n c i d e n t s , a c t i o n s t a k e n , e t c . ]

A T T E N D E E S
P r i n t N a m e S i g n N a m e

M e e t i n g c o n d u c t e d b y :



S I T E S A F E T Y B R I E F I N G
J o b N u m b e r ( S i t e ) ____Old Brazos F o r a e Site________________Number T X D Q 4 8 9 0 1 2 3 5
D a t e _______ S t a r t T i m e _______ C o m p l e t e d _______
S i t e L o c a t i o n H i g h w a y 3 6 N o r t h , B r e n h a m , W a s h i n g t o n C o u n t y , Texas____________________
T y p e o f W o r k ( G e n e r a l ) C o l l e c t samples_________________________________________

S A F E T Y I S S U E S
T a s k s ( t h i s s h i f t ) ________________________________________________________
P r o t e c t i v e C l o t h i n g / E q u i p m e n t ....._______________________________________
P h y s i c a l H a z a r d s ______________________________________________________
C o n t r o l M e t h o d s
C h e m i c a l H a z a r d s
D e c o n t a m i n a t i o n P r o c e d u r e s / T a s k s
E v a c u a t i o n P r o c e d u r e s / R o u t e / S i g n a l s
E v a c u a t i o n M e e t i n g A r e a
N e a r e s t P h o n e
H o s p i t a l N a m e / A d d r e s s _______________
S p e c i a l T o p i c s ( i n c i d e n t s , a c t i o n s t a k e n , e t c . )

A T T E N D E E S
P r i n t N a m e S i g n N a m e

M e e t i n g c o n d u c t e d b y :



S I T E S A F E T Y B R I E F I N G
J o b N u m b e r ( S i t e ) ____Old Brazos F o r g e Site________________Number T X D 0 4 8 9 0 1 2 3 5
D a t e _______ S t a r t T i m e _______ C o m p l e t e d _______
S i t e L o c a t i o n H i g h w a y 3 6 N o r t h . Brenham. W a s h i n g t o n C o u n t y . T e x a s _____________
T y p e o f W o r k ( G e n e r a l ) C o l l e c t samples_________________________________________

S A F E T Y I S S U E S
T a s k s ( t h i s s h i f t ) ___________________________________________________
P r o t e c t i v e C l o t h i n g / E q u i p m e n t ___________________________________________ _
P h y s i c a l H a z a r d s _________________________________________
C o n t r o l M e t h o d s
C h e m i c a l H a z a r d s
D e c o n t a m i n a t i o n P r o c e d u r e s / T a s k s
E v a c u a t i o n P r o c e d u r e s / R o u t e / S i g n a l s
E v a c u a t i o n M e e t i n g A r e a
N e a r e s t P h o n e _____
H o s p i t a l N a m e / A d d r e s s _______________
S p e c i a l T o p i c s ( i n c i d e n t s , a c t i o n s t a k e n , e t c . )

A T T E N D E E S
P r i n t N a m e S i g n N a m e

M e e t i n g c o n d u c t e d b y :



S I T E S A F E T Y B R I E F I N G
J o b N u m b e r ( S i t e ) _____Old Brazo s F o r g e Site__________________Number T X D 0 4 8 9 0 1 2 3 5
Date _______ S t a r t T i m e _______ C o m p l e t e d _______
S i t e L o c a t i o n H i g h w a y 3 6 N o r t h , B r e n h a m , W a s h i n g t o n C o u n t y , Texas____________________
T y p e o f W o r k ( G e n e r a l ) _ C o l l e c t samples_________________________________________

S A F E T Y I S S U E S
T a s k s ( t h i s s h i f t ) ________________________________________________________
P r o t e c t i v e C l o t h i n g / E q u i p m e n t _______________________________________________
P h y s i c a l H a z a r d s ___________________________________________________
C o n t r o l M e t h o d s
C h e m i c a l H a z a r d s
D e c o n t a m i n a t i o n P r o c e d u r e s / T a s k s
E v a c u a t i o n P r o c e d u r e s / R o u t e / S i g n a l s
E v a c u a t i o n M e e t i n g A r e a
N e a r e s t P h o n e
H o s p i t a l N a m e / A d d r e s s J_____________
S p e c i a l T o p i c s ( i n c i d e n t s , a c t i o n s t a k e n , e t c . )

A T T E N D E E S
P r i n t N a m e S i g n N a m e

M e e t i n g c o n d u c t e d b y :



H E A L T H A N D S A F E T Y C H E C K L I S T

1 . C o n d u c t s a f e t y b r i e f i n g ( e a c h d a y ) .
2 . C o n d u c t i n i t i a l s i t e survey ( f i r s t d a y ) .
3 . P e r s o n a l P r o t e c t i v e E q u i p m e n t : T y v e k ( o r c h e m i c a l r e s i s t a n t s u i t ) c o v e r a l l s , b o o t s ,

i n n e r a n d ou t er g l o v e s , r e s p i r a t o r a n d m a t c h i n g o r g a n i c a n d p a r t i c u l a t e f i l t e r c a n i s t e r s ,
hard h a t , a n d g o g g l e s .

4 . C o p y o f H A S P .
5 . F i r s t a i d a n d s n a k e b i t e k i t s , i n c l u d i n g ice.
6 . C a l i b r a t e d a i r m o n i t o r i n g d e v i c e s .
7. W a t e r .
8 . E m e r g e n c y c o n t a c t l i s t a n d m a p t o h o s p i t a l ( o r mark i n H A S P ) .
9 . A p p r o p r i a t e w e a t h e r g ear ( i . e . , ra in g e a r , c o l d w e a t h e r c l o t h i n g , e t c . )
1 0 . C o p y o f E S I W o r k p l a n .



A P P E N D I X B
S i t e R e c o n n a i s s a n c e C h e c k l i s t



S I T E R E C O N N A I S S A N C E C H E C K L I S T
I . General1. Name and t i t l e of s i t e c o n t a c t .

2. T e l e p h o n e number.3 . S i t e a d d r e s s .4 . M a i l i n g a d d r e s s ( i f d i f f e r e n t ) .5 . Name o f owner a n d / o r o p e r a t o r .6 . M a i l i n g a d d r e s s .
I I . S i t e H i s t o r y1. How l o n g has current o w n e r / o p e r a t o r been at s i t e ?

2. W h a t were pr ev iou s uses of s i t e ? Who were previousowners?3 . S i z e o f s i t e ( a c r e s ) .4. Is any o th er p r o p e r t y used that is not c o n t i g u o u s w i t hs i t e ?5 . P e r m i t s ( R C R A , T D H , e t c . )
6. Any p a s t s p i l l s or o t h e r environmental or a c c i d e n tp r o b l e m s .7. W h a t were prev iou s was t e management p r a c t i c e s ?

I I I . Current O p e r a t i o n s1. W h a t is c u r r e n t l y be ing done at f a c i l i t y ?2. W h a t are was t e management p r a c t i c e s ?3. W h a t are hazardou s chemical management p r a c t i c e s ?4. L i s t m a j o r hazardou s c h e m i c a l s / c o n s t i t u e n t s pr e s en t andp a s t .5 . Di s cu s s sources ( e . g . , t a n k s , i m p o u n d m e n t s , c on ta iner s ,e t c . ) .6. N u m b e r of e m p l o y e e s - curren t , p eak .
I V . S o u r c e C h a r a c t e r i s t i c s1. I d e n t i f y t y p e o f wa s t e s and q u a n t i t i e s d i s p o s e d o f a ts i t e .a . I d e n t i f y source o f i n f o r m a t i o n ,b. P h o t o g r a p h .c . Dimens ion ( q u a n t i t y , vo lume, area) o f waste l o c a t i o n s ,d . Conta inment c o n t r o l s ( c l a y c a p , c lay l i n e r , v e g e t a t i v ecover, e t c . )e. E x i s t i n g d a t a .f . C o n d i t i o n / i n t e g r i t y o f s t o r a g e / d i s p o s a l u n i t s .



S i t e Reconnai s sance C h e c k l i s t , c ont inued
V . G r o u n d w a t e r P a t h w a y1. D i s t a n c e f r o m source to nearest w e l l . I d e n t i f y name anda d d r e s s o f w e l l owner, i f p o s s i b l e - and e s t i m a t e w e l lusage (number o f p e o p l e s erved, i r r i g a t i o n , s u p p l e m e n t a l ,e t c . ) .2 . V e r i f y w e l l s w i t h i n range o f s i t e . I n d i c a t e d e p t h t owater for each we l l and number o f p e o p l e served.I d e n t i f y as many owners and a d d r e s s e s as p r a c t i c a l l yf e a s i b l e .a.b.c.d.e.f .
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m i l em i l em i l em i l em i l e3. A q u i f e r nearest w e l l s are screened in, and water q u a l i t y .
V I . S u r f a c e W a t e r P a t h w a y1. I d e n t i f y th e TNRCC Basin and S t r e a m S e g m e n t where thes i t e i s l o c a t e d .2 . Descr ibe s u r f a c e water q u a l i t y i n c l u d i n g :a. average d i s c h a r g e ,b. t o t a l basin d r a i n a g e area,

c . T N R C C s u r f a c e water q u a l i t y m o n i t o r i n g s t a t i o n s .3. Are there s u r f a c e water b od i e s w i t h i n 2 m i l e s o f s i t e ?4 . P r o v i d e s k e t c h o f s u r f a c e water r u n o f f a n d f l o w p a t t e r n sf or 15 s t r e a m - m i l e s downs t r eam.5. i d e n t i f y i n t a k e s a l o n g s u r f a c e water route w i t h i n 15
s t r e a m - m i l e s downs tr eam.6. What is water use at each in take .7. I d e n t i f y f i s h e r i e s a l o n g the 15 s t r e a m - m i l e downstreamp a t h w a y .8. I d e n t i f y s e n s i t i v e environments a l o n g the 15 s t r e a m - m i l edownstream pathway (see a t tached l i s t ) .9 . I d e n t i f y downs tr eam r e cr ea t i ona l uses.1 0 . E s t i m a t e a p p r o x i m a t e f l o w rate s f o r each water bodyw i t h i n the 15 s t r e a m - m i l e t a r g e t d i s t a n c e { i . e . , <10 c f s ,10-100 c f s , 100-1 ,000 c f s , 1 , 0 0 0 - 1 0 , 0 0 0 c f s , e t c . ) .E s t i m a t e l e n g t h o f each stream segment.11. I d e n t i f y the annual r a i n f a l l and net r a i n f a l l at thes i t e .12. Is s i t e in f l o o d p l a i n (10 year, 100 year, 500 y e a r ) ?1 3 . E s t i m a t e u p g r a d i e n t d r a i n a g e area l i m i t s ( w a t e r s h e d ) .14. Draw a s k e t c h of d r a i n a g e f r o m s i t e to nearest s u r f a c ewater i n c l u d i n g any o ther c o n t r i b u t i n g t r i b u t a r i e s .15. I d e n t i f y recreational uses downstream (15 m i l e s ) .

V I I . S o i l E x p o s u r e P a t h w a y1 . D e s c r i b e s t a t u s o f s i t e ac c e s s , f e n c i n g , g a t e s , l o c k s ,c o n d i t i o n o f s e c u r i t y c o n t r o l s .2. Des cr i b e a d j a c e n t land use.3 . D e s c r i b e o f f - s i t e r u n o f f p a t t e r n s .
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4. Des c r i b e number of p e o p l e w i t h r e s i d e n c e , s c h o o l , or daycare o n - s i t e or w i t h i n 200 y d s .5. L o c a t e nearest school or day care.6. N u m b e r o f workers o n - s i t e { i n c l u d e maximum number tocover work o n - s i t e ) .7. Evidence of recent human a c t i v i t y at the s i t e .8 . I d e n t i f y s e n s i t i v e e n v i r o n m e n t s , ( s e e l i s t e n d o fc h e c k l i s t ) .9 . D e s c r i b e a n y o f f - s i t e r u n o f f p a t t e r n e x i s t i n g a t t h es i t e .
V I I I . A i r P a t h w a y1. E s t i m a t e number of p e o p l e w i t h i n 4 m i l e s ( c i t y or countyr e c o r d s ) .a. 0 - 0 .25 m i l e

b. 0.25 - 0.50 m i l ec. 0.50 - 1.00 m i l ed. 1.00 - 2.00 m i l ee. 2 .00 - 3 .00 m i l e
f . 3.00 - 4.00 m i l e2. S h o r t e s t d i s tance f r o m source to occupied b u i l d i n g .3. I d e n t i f y known r e l e a s e s to air.4 . I d e n t i f y r e p o r t s o f adverse h e a l t h e f f e c t s .5 . I d e n t i f y e x i s t e n c e o f s e n s i t i v e environments w i t h i n 4m i l e s ( s e e e n d o f c h e c k l i s t f o r l i s t ) .

M i s c e l l a n e o u s I n q u i r i e s1. Are any a d d i t i o n a l aerial p h o t o g r a p h s d e p i c t i n g s i t eh i s t o r y a v a i l a b l e ?2 . M e t e o r o l o g i c a l d a t a .3 . N e a r e s t r e creat ional area? H o s p i t a l ?
4. L o c a l water s u p p l y sources?

S i t e S k e t c h e s t o I n c l u d e1 . D a t e { s ) o f v i s i t .2 . W e l l l o c a t i o n s { i n c l u d i n g nearest t o s i t e ) .3 . S t o r a g e areas ( p a s t and p r e s e n t ) .4. UST and above ground s t o r a g e t a n k s ,5 . W a s t e A r e a s .6 . B u i l d i n g s7. A c c e s s roads .8. A r e a s of p o n d e d wa t er , or d e p r e s s i o n s in s u r f a c e .9. Drainage d i r e c t i o n .10. P h o t o g r a p h l o c a t i o n s and d i r e c t i o n s .11 . V e g e t a t i o n and s i g n i f i c a n t l a n d s c a p e d f e a t u r e s .1 2 . A n y i r r e g u l a r a p p e a r a n c e f o r s o i l , v e g e t a t i o n , t ank s ,e t c . such a s m a y r e s u l t f r o m s p i l l , b a c k f i l l o p e r a t i o n ,recent d i r t moving work, e tc .
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Texas Natural Resource Conservation Commission
I N T E R O F F I C E M E M O R A N D U M

T O : W e n d y R o z a c k y , C h i e f D A T E : J u l y 1 5 , 1994E n f o r c e m e n t S e c t i o n
I n d u s t r i a l a n d H a z a r d o u s W a s t e D i v i s i o n

T H R U ; . Ernerst H e y e r , M a n a g e r
F i e l d S u p p o r t S e c t i o n , F i e l d O p e r a t i o n s D i v i s i o n

T H R U : S u s a n B r e d e h o f t , L i a i s o n
I n d u s t r i a l a n d H a z a r d o u s W a s t e , F i e l d O p e r a t i o n s D i v i s i o n

F R O M : Donald E . W y r i c k , Environmental Q u a l i t y S p e c i a l i s tRegion 9 - W a c o
S U B J E C T : E n f o r c e m e n t A c t i o n : _ Reconvers ion T e c h n o l o g i e s o f T e x a s , I n c .

( R E T E K ) , N o T N R C C S o l i d W a s t e R e g i s t r a t i o n N u m b e r , N o E P A I . D .
N u m b e r , C o m p l i a n c e E v a l u a t i o n - I n s p e c t i o n ( C E I ) c o n d u c t e d June 1 6 ,1994.

I n t r o d u c t i o n :
On J u n e 16, 1 9 9 4 , the wr i t e r and Ms. Connie W o n g , E n f o r c e m e n t C o o r d i n a t o r ,I n d u s t r i a l a n d H a z a r d o u s W a s t e ( I & H W ) D i v i s i o n , T e x a s N a t u r a l Resource,C o n s e r v a t i o n C o m m i s s i o n ( T N H C C ) , c on ta c t ed M r . K e n Drum, P l a n t M a n a g e r ,Reconvers ion T e c h n o l o g i e s o f T e x a s , I n c . ( R E T E K ) a n d c onduc t ed a n I & H W
C o m p l i a n c e E v a l u a t i o n I n s p e c t i o n ( C E I ) a n d i n v e s t i g a t i o n a t t h e f a c i l i t y l o c a t e da t 1709 H i g h w a y 3 6 N o r t h , Brenham, ( W a s h i n g t o n C o u n t y ) , T e x a s 7 7 8 3 3 . T h ei n s p e c t i o n and i n v e s t i g a t i o n was i n i t i a t e d in r e spons e to a request f r o m Ms. W o n g
r e g a r d i n g a p o t e n t i a l threat to p u b l i c h e a l t h and the environment, which e x i s t sat the s i t e , d o c u m e n t a t i o n of current and h i s t o r i c a l v i o l a t i o n s , a s s o c i a t e d wi ththe s i t e and in view of p e n d i n g TNRCC e n f o r c e m e n t ac t ion.
R E T E K m a n u f a c t u r e s c a t t l e t r a i l e r f l o o r i n g , a i r c o n d i t i o n i n g p a d s , f e n c i n g a n dp a n e l s f r o m p l a s t i c and rubber t ire shavings . W a s t e s g enerat ed a t th e f a c i l i t y
i n c l u d e used motor o i l , h y d r a u l i c o i l , s c rap m e t a l , card board , wooden p a l l e t sa n d m i s c e l l a n e o u s p a p e r t ra sh . R E T E K f a i l e d t o n o t i f y t h e T N R C C Execu t iveD i r e c t o r of was t e s treams genera t ed and waste management a c t i v i t i e s . Anu n a u t h o r i z e d d i s c h a r g e o f w a s t e w a t e r f r o m th e p r o c e s s o p e r a t i o n s b u i l d i n g wa s
observed during the i n s p e c t i o n . Mr. Drum s t a t e d tha t the d i s c h a r g e was c o o l i n gwater . An unauthor iz ed d i s charg e of w a s t e w a t e r was observed and documented att h i s l o c a t i o n by Ms. W o n g dur ing an i n s p e c t i o n conduc t ed on January 5, 1993. Acopy o f an I n t e r - o f f i c e memorandum f r o m Ms. Wong t o th e E n f o r c e m e n t S c r e e n i n gC o m m i t t e e , which a d d r e s s e s th i s mat t e r i s p r o v i d e a s A t t a c h m e n t A.
R E T E K is l o c a t e d on a 20 acre s i t e a p p r o x i m a t e l y one m i l e northwes t of Brenham.O l d Brazos F o r g e ( O B F ) , owned b y H u s s m a n C o r p o r a t i o n , 12999 S t . C h a r l e s RockRoad, B r i d g e t o n , MO 6 3 0 4 4 , m a n u f a c t u r e d wire s h e l v i n g p r o d u c t s a t t h i s s i t e f r o m1965 t o May o f 1988. S t e a l m a n u f a c t u r i n g and e l e c t r o p l a t i n g were conduc t edd u r i n g that p e r i o d . F r o m 1965 to 1982 un tr ea t ed c y a n i d e , chromium, c o p p e r , zincand nickel bearing s l u d g e s and w a s t e w a t e r f r o m e l e c t r o p l a t i n g o p e r a t i o n s wered i s c h a r g e d into ear th en t r enche s which c o l l e c t e d and conveyed the was t e to threeunl i i i ed s u r f a c e i m p o u n d m e n t s l o c a t e d in series . A s k e t c h o f t h e s e f a c i l i t i e s i s
p r o v i d e d a s A t t a c h m e n t B. O v e r f l o w d i s c h a r g e d t h r o u g h another ear then trench
in t o a n unnamed t r i b u t a r y o f t h e L i t t l e S a n d y C r e e k ' . C h e m i c a l a n a l y s e s o fs e d imen t s a m p l e s c o l l e c t e d f r o m t h e unnamed t r i b u t a r y o f L i t t l e S a n d y C r e e kr e v e a l e d heavy m e t a l s c o n t a m i n a t i o n d o w n s t r e a m o f t h e w a s t e management uni t s .
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S a m p l e s c o l l e c t e d f r o m t h e t r i b u t a r y b y T N R C C R e g i o n 1 2 r e p r e s e n t a t i v e s i n 1984 ,
1986 and 1987 r e v e a l e d e l e v a t e d c o n c e n t r a t i o n s o f chromium, l e a d , n i c k e l , zincand c o p p e r . A l e t t e r d a t e d May 27, 1 9 8 7 , was sent to mr. Dennis Barren, G e n e r a lM a n a g e r , O B F , r e q u e s t i n g a r e s p o n s e r e g a r d i n g r e m e d i a t i o n o f t h e d o c u m e n t e dc o n t a m i n a t i o n . No i n f o r m a t i o n i s a v a i l a b l e r e g a r d i n g any a c t i o n i n i t i a t e d by the
company t o a d d r e s s t h i s m a t t e r . A t t a c h m e n t C p r o v i d e s c o p i e s o f t h e chemica la n a l y s e s o f s a m p l e s c o l l e c t e d f r o m th e t r i b u t a r y , th e l e t t e r t o OBF and otherr e l a t e d c o r r e s p o n d e n c e . During the i n s p e c t i o n c o n d u c t e d on June 16, 1 9 9 4 , threesoil s a m p l e s were c o l l e c t e d f r o m th e s t r e a m e d o f t h e t r i b u t a r y a t p o i n t su p s t r e a m , a d j a c e n t t o , a n d downs tr eam o f t h e h a z a r d o u s wa s t e d i s p o s a l s i t e s f o r
chemical a n a l y s i s . The t e s t r e s u l t s w i l l be p r o v i d e d when they are a v a i l a b l e .
Groundwat e r c o n t a m i n a t i o n r e s u l t i n g f r o m r e l ea s e s a t t h e R E T E K f a c i l i t y s i t e h a sbeen d o c u m e n t e d . S i x t e e n groundwater m o n i t o r i n g w e l l s have been i n s t a l l e d at the
s i t e . F o u r o f th e s e w e l l s have been p l u g g e d . Only s i x w e l l s ar e c u r r e n t l y beingm o n i t o r e d and two o f th e s e are l o c a t e d u p g r a d i e n t o f the abandoned d i s p o s a ls i t e s . A g r o u n d w a t e r q u a l i t y a s s e s s m e n t c o n d u c t e d in 1988 by Reed andA s s o c i a t e s , I n c . r evea l ed chromium, ' c o p p e r , n i c k e l , a n d zinc c o n t a m i n a t i o n i n o n -
s i t e d o w n g r a d i e n t m o n i t o r i n g w e l l s . T h e wa t e r q u a l i t y a s s e s sment a l s o i d e n t i f i e d
s i g n i f i c a n t l y g r e a t e r c o n d u c t i v i t y c o n c e n t r a t i o n s than background c o n d u c t i v i t yv a l u e s . t h e p H , T O C a n d T O X c o n c e n t r a t i o n s showed s i g n i f i c a n t changes i nd o w n g r a d i e n t m o n i t o r i n g w e l l s .
O n J u l y 6 , 1992 t h e T W C D i s t r i c t 7 o f f i c e received a request f o r a s s i s t a n c e f r o mM s . S a l l y H l u m , Route 6 B o x 6 0 3 3 , Brenham, T e x a s 7 7 8 3 3 , r egard ing p o s s i b l e
c o n t a m i n a t i o n o f h e r water w e l l . Ms. Blum had water s a m p l e s c o l l e c t e d f r o m h erwe l l t e s t e d and the a n a l y s i s r evea l ed chromium l e v e l s a s h igh as .0502 m g / 1 . Ms.S l u m ' s house i s l o c a t e d a p p r o x i m a t e l y o n e - h a l f m i l e f r o m t h e R E T E K f a c i l i t y a n d
t h e w e l l i s n i n e t y f e e t d e e p . On Augus t 28 , 1 9 9 2 , t F i e l d r e p r e s e n t a t i v e f r o m th eT W C D i s t r i c t 7 o f f i c e ( H o u s t o n ) c o l l e c t e d t w o s a m p l e s f r o m M s . b l u m ' s w e l l .
C h e m i c a l a n a l y s e s o f the s a m p l e s r evea l ed e l e v a t e d chromium concen tra t i on s o f
.055 m g / 1 and .056 m g / 1 .

On J u l y 5 , 1 9 9 3 , Ms. W o n g c o l l e c t e d a water s a m p l e f r o m the Blum well and theS h e i l d . ' s w e l l another water w e l l l o c a t e d down g r a d i e n t f r o m t h e hazardou s wasted i s p o s a l s i t e s a t R E T E K . The s a m p l e s revealed 70 u g / 1 hexavalent chromium and9.1 u g / 1 h e x a v a l e n t chromium r e s p e c t i v e l y . H e x a v a l e n t chromium does notn a t u r a l l y occur in nature and i n d i c a t e s an i n d u s t r i a l source of contaminat ion.O n J a n u a r y 5 , 1 9 9 3 , M s . W o n g a l s o c o l l e c t e d s a m p l e s f r o m groundwater moni tor ing
w e l l s d e s i g n a t e d a s we l l M W - 5 a n d wel l M W - 1 2 , l o c a t e d a t t h e R E T E K f a c i l i t y .L a b o r a t o r y r e s u l t s revealed tha t w e l l MW_5 had a t o t a l chromium conc en tra t i on of.112 m g / 1 and w e l l MW-12 had a t o t a l chromium c o n c e n t r a t i o n of .147 m g / 1 . T h e s ec o n c e n t r a t i o n s exceed chromium conc en tra t i on s f o u n d in u p g r a d i e n t moni tor ing wel lM W - 2 a n d M W - 9 " a n d a l s o exceed t h e F e d e r a l Drinking W a t e r S t a n d a r d o f .100 m g / 1 .T h e s a m p l e c o l l e c t e d f r o m w e l l M W - 1 2 revealed a hexavalent chromium conc en tra t i on
o f 4 .1 u g / 1 . C o p i e s o f th e chemical analy s e s o f s a m p l e s c o l l e c t e d f r o m the twop r i v a t e water w e l l s l o c a t e d d o w n g r a d i e n t o f t h e R E T E K f a c i l i t y a n d f r o mm o n i t o r i n g w e l l s l o c a t e d on R E T E K p r o p e r t y , a g r o u n d w a t e r c o n t a m i n a t i o n reportp r e p a r e d by TNRCC Region 12 r e p r e s e n t a t i v e and a s s o c ia t ed c orr e spondenc er e g a r d i n g the request for a s s i s t a n c e are p r o v i d e d as A t t a c h m e n t D.
R E T E K ' s g r o u n d w a t e r m o n i t o r i n g sy s t em does n o t a p p e a r t o b e adequate . A c c o r d i n gto Ms. W o n g , the groundwater in the down g r a d i e n t p a t h w a y i s not beings u f f i c i e n t l y m o n i t o r e d . T h e r e i s o n l y one d o w n g r a d i e n t we l l f r o m th e trench area
d i s p o s a l s i t e , w e l l M W - 1 0 . T h e g r o u n d w a t e r f l o w f r o m t h e trench area i s t o t h e
s o u t h e a s t o f w e l l M W - 1 0 . T h i s d e t e r m i n a t i o n i s based a review b y M s . W o n g , o fw a t e r contour m a p s d a t e d 1985 t h r o u g h 1988 and o ther g e o l o g i c a l d a t a a v a i l a b l e .
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During th e s a m p l i n g event s c o n d u c t e d a t RETEK on J a n u a r y 5 , 1 9 9 3 , Ms. W o n gdo cumen t ed that the m o n i t o r i n g wel l s a m p l e s were very c l o u d y and t h a t t h i s may
i n d i c a t e t h e need f o r r e h a b i l i t a t i o n o f t h e w e l l s d u e t o s i l t i n g p r o b l e m s .
During the J u n e 16 , 1 9 9 4 , i n s p e c t i o n , i t was noted t h a t several o f th e w e l l s d idn o t have a d e q u a t e s u r f a c e p a d s , l o c k i n g c a p s , m o n i t o r i n g w e l l i d e n t i f i c a t i o n
numbers or bumper guards. 5 5 - g a l l o n drums l o ca t ed near the w e l l s for c o l l e c t i o nof purge wat er were in a d e t e r i o r a t e d s t a t e and several had h o l e s in them. Thes u r f a c e impoundment l a n d f i l l and area o f th e m o n i t o r i n g w e l l s wa s overgrown w i t hweeds. C r a c k s were observed at the s ou thwe s t corner of the l a n d f i l l .P h o t o g r a p h s i n d i c a t i n g th e d e t e r i o r a t e d s t a t e o f t h e p u r g e drums , s t a t e o f t h e
w e l l s and general l a ck of maintenance and p r o v i d e d at A t t a c h m e n t E.
T N R C C no t i c e o f v i o l a t i o n ( N O V ) l e t t e r d a t e d December 1 7 , 1 9 9 3 , w a s sent t o M r .J o h n J a r r e t t , RETEK, as a r e su l t o f a r e c ord s review which i d e n t i f i e d severalv i o l a t i o n s o f th e ItHW rule s and areas o f concern. Mr. J a r r e t t was requested tore spond i n w r i t i n g b y F e b r u a r y 1 , 1 * 9 9 4 w i t h t h e c o m p a n y ' s a c t i o n s t o correct t h ed e f i c i e n c i e s and a s ch edu l e by which corrective action would be i n i t i a t e d andc o m p l e t e d . A r e s p o n s e was received on F e b r u a r y 1,1 994 . The r e s p o n s e i n d i c a t e d
that the company did not f e e l tha t any a c t i o n s were warrant ed . A copy of the NOVl e t t e r , r e s p o n s e l e t t e r a n d a s s o c i a t e d I n t e r - o f f i c e memorandums t o t h e T N R C C
E n f o r c e m e n t S c r e e n i n g C o m m i t t e e , I & H W D i v i s i o n a r e p r o v i d e d a s A t t a c h m e n t F .
In A u g u s t o f 1980 OBF f i l e d a Part A hazardou s was te p ermi t a p p l i c a t i o n w i t h theT e x a s D e p a r t m e n t o f W a s t e Resources ( T D W R ) f o r t h e trench c o l l e c t i o n sy s t em a n d
t h e s u r f a c e i m p o u n d m e n t s . A copy o f T D W R l e t t e r r e f e r e n c i n g t h e p e r m i t -
a p p l i c a t i o n s i s p r o v i d e d a s A t t a c h m e n t G. The s u r f a c e impoundment s werer e g u l a t e d a s h a z a r d o u s waste p r o c e s s i n g / d i s p o s a l f a c i l i t i e s under T D W R a n d T e x a sW a t e r Commiss ion ( T W C ) S o l i d W a s t e R e g i s t r a t i o n ; N o . 30897. C o p i e s o f O B F ' sN o t i c e o f R e g i s t r a t i o n d a t e d J u n e 14, 1982 and J u n e 13, 1989 are p r o v i d e d - a tA t t a c h m e n t H .
A f t e r a w a s t e w a t e r t r ea tment s y s t e m was i n s t a l l e d in 1982 , th e f a c i l i t y ceasedd i s c h a r g i n g in to t h e s u r f a c e impoundment s and began d i s c h a r g i n g t r e a t e d e f f l u e n t
into t h e unnamed t r i b u t a r y o f L i t t l e S a n d y Creek . T h e d i s c h a r g e w a s r e g u l a t e dunder T W C W a t e r Q u a l i t y Permit N o . 02542 a n d N a t i o n a l P o l l u t i o n D i s c h a r g e
E l i m i n a t i o n S y s t e m ( N P D E S ) Permit N o . T X 0 0 8 9 4 8 6 , i s sued o n A p r i l 5 , 1982.
M e t a l - B e a r i n g s l u d g e g enera t ed b y t h e w a s t e w a t e r t r e a t m e n t sy s t em w a s ( 1 )d e w a t e r e d w i t h a f i l t e r p r e s s , ( 2 ) a c cumula t ed f o r l e s s than 9 0 d a y s , a n d ( 3 )s h ipp ed to an approved waste d i s p o s a l s i t e .
The w a s t e w a t e r conveyance trenches were c l o s ed i n - p l a c e in accordance w i t h ainterum s t a t u s c l o sure p l a n a p p r o v e d by TDWR on A p r i l 26 , 1982. The s o i l s w i t h i n
the ear th en t r enche s had e l e v a t e d c o n c e n t r a t i o n s of chromium, c o p p e r , nickel andzinc. The p l a n i n c l u d e d th e t r a n s f e r o f a p o r t i o n o f t h e hazardous ma t e r ia lwi th in the t r e n c h e s , excavated p r i o r to the c on s t ru c t i on of a concretef o u n d a t i o n , to one of the s u r f a c e i m p o u n d m e n t s . A b u i l d i n g was c on s t ruc t ed ont o p o f t h e t r ench d i s p o s a l area. A s k e t c h o f t h e d i s p o s a l f a c i l i t i e s i n d i c a t i n gthe l o c a t i o n of the t r e n c h e s , b u i l d i n g and s u r f a c e i m p o u n d m e n t s in p r o v i d e d asA t t a c h m e n t I . T h e T D W R a p p r o v e d t h e c l o s u r e p l a n w i t h t h e requirement that t h etrenches be r egu la t ed as a l a n d f i l l , because not all of the contaminated soil wasremoved. T h e s u r f a c e i m p o u n d m e n t s were a l s o c l o s e d i n - p l a c e w i t h a c l o sur e p l a na p p r o v e d by the TDWR on October 19, 1 9 8 3 . C l o s u r e c e r t i f i c a t i o n was p r o v i d e d for
the s u r f a c e i m p o u n d m e n t s on A u g u s t 22, 1984.
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In 1 9 8 4 , DBF re corded in the W a s h i n g t o n county deed r e cord s a .459 acre area,
i d e n t i f i e d as the conveyance t r enche s and a 1 . 9 6 4 acre area, i d e n t i f i e d as thes u r f a c e i m p o u n d m e n t s a s h a z a r d o u s wa s t e d i s p o s a l s i t e s . C o p i e s o f t h e d i s p o s a ls i t e deed r e c o r d a t i o n s a r e a t t a c h e d ( A t t a c h m e n t J ) .
I n November 1 9 B 4 , t h e f a c i l i t y f i l e d a n A f f i d a v i t o f E x c l u s i o n ( A t t a c h m e n t K )
wi th t h e T D W R . T h e A f f i d a v i t o f e x c l u s i o n w a s f i l e d t o e x empt O B F f r o ms u b m i t t i n g a RCRA Part B permi t a p p l i c a t i o n . The e x c l u s i o n was not a p p l i c a b l eto the h a z a r d o u s wa s t e management f a c i l i t i e s ; c o l l e c t i o n trenches and s u r f a c e -i m p o u n d m e n t s , a d d r e s s e d in the Part A permit a p p l i c a t i o n . On J u l y 31, 1 9 8 5 , the
TWC w i t h d r e w the request for the RCRA Part B permit a p p l i c a t i o n , r e s u l t i n g in OBFbeing in v i o l a t i o n o f o p e r a t i n g h a z a r d o u s was t e l a n d f i l l s w i thou t a permit . Thel a n d f i l l s a r e c u r r e n t l y n o t p e r m i t t e d .
On Augus t 8, 1984 OBF and C h e s l e y I n d u s t r i e s , 2 0 7 7 5 C h e s l e y Drive , F a r m i n g t o n ,M i c h i g a n , m e r g e d , w i t h C h e s l e y I n d u s t r i e s b e ing t h e surviving C o r p o r a t i o n .H u s s m a n C o r p o r a t i o n i s t h e P a r e n t . c o r p o r a t i o n o f C h e s l e y I n d u s t r i e s . C h e s l e yI n d u s t r i e s s o l d the OBF 20 acre s i t e to R e c y c l e d P r o d u c t s C o r p o r a t i o n on may 18,1 9 9 2 . R e c y c l e d P r o d u c t s C o r p o r a t i o n s o l d t h e p r o p e r t y t o Reconvers ionT e c h n o l o g i e s o f T e x a s I n c . , w i th t h e e x c e p t i o n o f t h e 1 . 9 6 4 acre t r a c t , be ingused as a hazardou s was t e d i s p o s a l s i t e , on A u g u s t 1, 1 9 9 2 . C o p i e s of Deed
t r a n s a c t i o n records to the p r o p e r t y are p r o v i d e d as A t t a c h m e n t " L .
A c h r o n o l o g i c a l l i s t of events and do cumen t s r e g a r d i n g O B F / R E T E K was c o m p l i e d byMs. W o n g and i s p r o v i d e d as A t t a c h m e n t M.
V i o l a t i o n s : :
Based on the f a c t s and i n f o r m a t i o n ob ta ined d u r i n g the J u n e 16, 1 9 9 4 , i n s p e c t i o na n d on-going i n v e s t i g a t i o n o f t h e f a c i l i t y , t h e f o l l o w i n g a l l e g e d v i o l a t i o n s o fI &HW r e g u l a t i o n s were n o t e d . i
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Con cl \ig_ign
Based on f a c t s and i n f o r m a t i o n ob tained dur ing the i n s p e c t i o n and i n v e s t i g a t i o nwhich r evea l ed that r e l ea s e s o f c on taminant s f r o m the s i t e have i m p a c t e d areceiving s t r eam and the g r o u n d w a t e r , a p o t e n t i a l threat to p u b l i c h e a l t h e x i s t sat the s i t e and in view of s i g n i f i c a n t current and unresolved h i s t o r i c a l
v i o l a t i o n s d o c u m e n t e d a t_ th ig_SA£e_i_____

Edward*
W a s t e P r o g r a m M a n a g e r , R - 9
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R E C Y C L E D P R O D U C T S C O R P O R A T I O N
4 1 1 1 S h o r e c r e s t D r i v e - D a l l a s , T e x a s 75209P h o n e 214/358-1844 F a x 214/358-4230

December 30, 1994

Ms. Laura Ray, Staff Attorney
T E X A S N A T U R A L RESOURCE C O N S E R V A T I O N C O M M I S S I O N
P.O. .Box 13087
Austin, Texa s 78711-3087
Re: S o l i d W a s t e Regis tration No. 82313 (former ly 30897) Otherwise known as the Old
Brazon Forge Property (Hussman) in Brenham, Texas, owned by Reconversion
T e c h n o l o g i e s of Texas .
Dear Ms. Ray:
On December 20th, 1994, I was in attendance at a meeting in your o f f i c e s along with
repre s entat ive s of Retek and Hussman. A l t h o u g h I have never owned any stock in
Recycled Products Corporation, I am President I was there to represent RPC. •
RPC is a shell corporation with no s ignif icant cash value assets. I, per sonal ly, am in
C h a p t e r 11. I have been in bankruptcy since July 1990, and I see no change in that status
for several years to come.
A l l o w me to review for you the f a c t s surrounding RPCs involvement, if any:
1. RPC bought the sub j e c t property from Hussman on or about May 31,1992.
2. RPC sold the s ub j e c t property on or about A u g u s t 1,1992 to Retex, with the
understanding that they would do the sampling, inspections and all things necessary to be
in compliance..
3. RPC never operated a manufacturing of f a c i l i t y there. Not even for one day. RPC
never a p p l i e d for electrical power at the sub j e c t property. RPC never contributed one
ounce of p o l l u t i o n of any kind to the subjec t property.
4. Jim Turner was President of Retex on or about August 1,1992. Thi s relationship was
terminated abrupt ly on August 25, 1993. During my term as President, Retex kept up its
agreement with Hus sman relat ing to inspections and care of the fenced in area. I believe
that Retex was in f u l l compliance and never contributed to any p o l l u t i o n of the property



during this time. I have no knowledge of what has happened on the proper ty since
August 25,1993. I was ordered not to set f o o t on the proper ty again. I haven't!
5. If R F C , because of technical ownership for two months, should be assessed any
penalt ie s , 111 assure you that RFC does not have the f inancial capabi l i ty to part i c ipate . I
personally do not have the financial ability to be any h e l p whatsoever, including paying my
own expenses to come to Austin for meetings. My knowledge is so limited that my
inte l l ec tual contribution is thimble-sized. On the other hand, I want to be as h e l p f u l as
poss ible because I am dedicated to keeping this earth clean for future generations.

Sincerely yours,

James E. Turner, M d i v i d u a l l y

James E. Turner, pres ident of Recycled Products Corporation
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T e x a s Natura l Resource Conservation Commission
I N T E R O F F I C E M E M O R A N D U M

T o : P e g g y N e w b e r r y , I & H W L i a s o n D a t e : 1 2 - 1 9 - 9 5F i e l d O p e r a t i o n s D i v i s i o n
T h r u : J . M a c V i l a s , S u p e r v i s o rI & H W T e a m I , W a s t e S e c t i o nE n f o r c e m e n t D i v i s i o n
F r o m : Connie W o n g , E n f o r c e m e n t ' C o o r d i n a t o r .I & H W T e a m I , W a s t e S e c t i o n , E n f o r c e m e n t Divi s ion
S u b j e c t : Reconversion T e c h n o l o g i e s o f T e x a s ( R E T E K )F o r m e r O l d Brazos F o r g e S i t e1709 H i g h w a y 36 N o r t h w e s t , Brenham, T e x a s 77833T N R C C S o l i d W a s t e R e g i s t r a t i o n N o s . 82313 a n d 30897

S P A I . D . N o . T X D 0 4 8 9 0 1 2 3 5 . > -
I . I N T R O D U C T I O N
O n N o v e m b e r 1 5 , 1 9 9 5 , J . M a c V i l a s a n d Connie W o n g o f t h eE n f o r c e m e n t D i v i s i o n c onduc t ed an i n s p e c t i o n of the above notedf a c i l i t y a n d s a m p l e d f o u r r e s i d e n t i a l water w e l l s l o c a t e da p p r o x i m a t e l y one h a l f m i l e d owngrad i en t o f the 20 acre s i t e . Thef a c i l i t y was bought by RETEK in December, 1992 f r o m Recyc l edP r o d u c t s -and w a s ' s h u t .down o n / a b o u t M a y o f 1 9 9 5 . T h e f a c i l i t y , w a so r i g i n a l l y owned by the H u s s m a n C o r p o r a t i o n which o p e r a t e d -thef o r m e r Old Brazos F o r g e Company a t t h i s s i t e . F i n i s h e d metalp r o d u c t s were p r o d u c e d i n c l u d i n g f o o d d i s p l a y racks. R E T E K , a l ongwith H u s s m a n C o r p o r a t i o n and Recycled P r o d u c t s , were issued aN o t i c e o f P e t i t i o n a n d Execu t ive D i r e c t o r ' s Repor t b y T N R C C o nN o v e m b e r 3 , 1994 which a l l e g e d v i o l a t i o n s o f t h e T e x a sA d m i n i s t r a t i v e C o d e , T i t l e 3 0 a n d t h e C o d e o f F e d e r a l R e g u l a t i o n s ,T i t l e 40 . M a n y o f . t h e v i o l a t i o n s and areas o f concern r e l a t e t o t h ethree ( 3 ) f o r m e r s u r f a c e i m p o u n d m e n t s a n d ear then trenche s thatwere used to manage i n d u s t r i a l and hazardou s w a s t e w a t e r and s l u d g e s

( E P A l i s t e d waste F 0 0 6 , F 0 0 7 , F 0 0 9 a n d F 0 1 9 ) . T h e S u r f a c ei m p o u n d m e n t s and t r enche s were c l o s e d as h a z a r d o u s waste l a n d f i l l s ,measur ing 1.964 acres and 0 . 4 5 9 acre, i n - A u g u s t 1984 and J u l y 1 9 8 2 ,• r e s p e c t i v e l y . T h i s memorandum documents new v i o l a t i o n s , continuingv i o l a t i o n s and areas of concern.observed dur ing the - i n s p e c t i o n .
I I . V I O L A T I O N S ' - - - ' ' " •
A . N E W V I O L A T I O N S
1 . 3 0 T A C 5 3 3 5 . 1 1 2 f a ) ( 6 ) - S t a n d a r d s , i n c o p o r a t i n q ; 4 0 C F R ; '' 5 2 6 5 . 1 1 7 ( b > ( 1 ) - S e c u r i t y

T h i s r e g u l a t i o n s t a t e s that th e Regional A d m i n i s t r a t o r mayr equ i r e , a t p a r t i a l and f i n a l c l o s u r e , c o n t i n u a t i o n o f any o fth e s e c u r i t y r e q u i r e m e n t s o f § 2 6 5 . 1 4 d u r i n g par t or a l l o f th e
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p o s t - c l o s u r e care when acce s s by the p u b l i c may po s e a hazardt o human h e a l t h . The s e c u r i t y r e q u i r e m e n t s in 40 CFR§ 2 6 5 . 1 4 ( b ) s t a t e s t h a t a s i gn w i t h t h e l e g e n d ; "Danger - •U n a u t h o r i z e d P e r s o n n e l K e e p O u t , " must b e p o s t e d a t eache n t r a n c e t o t h e a c t i v e p o r t i o n o f t h e f a c i l i t y and a t o t h e rl o c a t i o n s in s u f f i c i e n t numbers to be seen f r o m any a p p r o a c hto t h i s ac t ive p o r t i o n .
The f o r m e r - s u r f a c e i m p o u n d m e n t s , c l o s e d a s " a h a z a r d o u s was t el a n d f i l l , did not have s igns w i t h the required l eg end ins u f f i c i e n t numbers a n d p l a c e s t o b e seen f r o m - ' a n y a p p r o a c h( s e e A t t a c h m e n t F , P h o t o g r a p h s # 6 , 7 , 8 , 9 , 2 4 , 2 5 , 2 6 , 2 7 , .2 8 , 2 9 , 3 0 , 3 1 , 3 2 , 3 3 , 3 4 ) ; H i g h v e g e t a t i o i v a l s o i m p e d e dviewing o f the s igns .

2 . 3 0 T A G 5 3 3 5 ' . 4 - G e n e r a l P r o h i b i t i o n s a n d
T e x a s W a t e r Code § 2 6 . 1 2 1 - U n a u t h o r i z e d Di s charge P r o h i b i t e d
S e c t i o n § 3 3 5 . 4 of 30 TAC s t a t e s t h a t no per son may cause, .s u f f e r , a l l o w or permit th e c o l l e c t i o n , h a n d l i n g , s t orage ,p r o c e s s i n g or d i s p o s a l of i n d u s t r i a l s o l i d was t e in such amanner so as to cause: (1) the d i s c h a r g e or imminent threat ofd i s charge of such waste into or a d j a c e n t to waters in theS t a t e w i t h o u t o b t a i n i n g s p e c i f i c a u t h o r i z a t i o n f o r such ad i s c h a r g e f r o m t h e . T N R C C ; ( 2 ) t h e c r ea t i on o r main t enance o fa n u i s a n c e ; or (3) th e endangerment o f th e p u b l i c h e a l t h and
w e l f a r e .
I n a d d i t i o n , S e c t i o n § 2 6 . 1 2 1 o f t h e T e x a s - - W a t e r Code, s t a t e s .that no person may engage in any a c t i v i t y which would causep o l l u t i o n o f wa t e r s i n t h e S t a t e .
On S e p t e m b e r 28, 1 9 9 5 , TNRCC sampled f o u r re s ident ia l water
w e l l s w i th in one h a l f m i l e and d o w n g r a d i e n t o f t h e f a c i l i t y
( s e e A t t a c h m e n t A and A t t a c h m e n t F, P h o t o g r a p h s #35 - 48) .The r e s u l t s i n d i c a t e d that two w e l l s were c on tamina t ed with
hexaval en t chromium ( s e e A t t a c h m e n t B ) . T h e s e t w o w e l l s a l s ohad t o t a l chromium above the EPA Drinking W a t e r S t a n d a r d .
On November 15, 1995 , TNRCC r e - s a m p l e d the f o u r w e l l s . TheNovember 15, 1995 s a m p l e r e s u l t s a l s o i n d i c a t e d that the same
two w e l l s were contaminated wi th hexavalent chromium and one
of these w e l l s exceeded the EPA Drinking W a t e r Standard fort o t a l chromium ( s e e A t t a c h m e n t C ) . T h r e e o f t h e f o u r s a m p l e dw e l l s are c u r r e n t l y used as d r i n k i n g water sources for the
r e s i d e n t s . The owner o f the o ther wel l ( B l u m w e l l ) ha s been
p u r c h a s i n g and' d r i n k i n g b o t t l e d w a t e r - s i n c e th e January 1993T N R C C - s a m p l i n g and d i s c o v e r y of h exaval en t chromium in the ir
w e l l . A survey of the area by TNRCC per sonne l revealed that" ther e are a p p r o x i m a t e l y 15 homes in the area " 'of the
c o n t a m i n a t e d w e l l s and a number of t r a i l e r homes a d j a c e n t to

- the ' c l o s e d h a z a r d o u s was t e l a n d f i l l a t the f a c i l i t y ( s e e
A t t a c h m e n t D ) .
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H e x a v a l e n t c h r o m i u m , c o m m o n l y used i n m e t a l p l a t i n go p e r a t i o n s , .i s not . n a t u r a l l y occurring .in ground water . In ap r e v i o u s s a m p l i n g event T N R C C , c o n d u c t e d o n J a n u a r y - 5 , 1 9 9 3 ,g r o u n d w a t e r s a m p l e s f r o m t h e f a c i l i t y ' s m o n i t o r w e l l si n d i c a t e d tha t th er e was chromium in c o n c e n t r a t i o n s above the
D r i n k i n g W a t e r S t a n d a r d i n t w o d o w n g r a d i e n t w e l l s ( M H - 5 a n dM H - 1 2 ) a n d h e x a v a l e n t chromium i n o n e d o w n g r a d i e n t we l l ( M H -1 2 ) , T h e r e are no o th e r known i n d u s t r i a l sources o f chromium• . and h e xava l en t chromium near the c o n t a m i n a t e d r e s i d e n t i a lw e l l s ' o r b e twe en t h e c o n t a m i n a t e d w e l l s a n d t h e f a c i l i t y . I na d d i t i o n , th e c o n c e n t r a t i o n o f h e x a v a l e n t chromium hasincreased f r o m 7 0 t o 8 8 m i c r o g r a m s / l i t e r . . a n d t h e ! ' t o t a lchromium concentration has increased three f o l d f r o m 0.05 to0.15 m i l l i g r a m s / l i t e r in one o f t h e r e s i d e n t i a l w e l l s ( S l u mw e l l ) l o c a t e d d o w n g r a d i e n t a n d c l o s e s t t o t h e f a c i l i t y f r o mJanuary 1993 to November 1995.

3 . 3 0 T A G § 3 3 5 . 1 1 2 f a ) ( 5 ) - S t a n d a r d s , i n c o r p o r a t i n g ; 4 0 C F R- § 2 6 5 . 9 0 ( b ) •- G r o u n d - W a t e r M o n i t o r i n g -
• The owner or o p e r a t o r must i n s t a l l , o p e r a t e and m a i n t a i n ag r o u n d - w a t e r m o n i t o r i n g s y s t e m which c o m p l i e s w i th § 2 6 5 . 9 1 -§ 2 6 5 . 9 4 . The ground-wa t e r m o n i t o r i n g p r o g r a m must b e carriedo u t dur ing t h e a c t iv e l i f e o f t h e f a c i l i t y , a n d f o r d i s p o s a lf a c i l i t i e s , d u r i n g t h e p o s t - c l o s u r e p e r i o d a s W e l l .

On N o v e m b e r 15, 1 9 9 5 , TNRCC per sonne l noted a number of i t emstha t i n d i c a t e d the g r o u n d w a t e r m o n i t o r i n g sy s t em is not be ing 'm a i n t a i n e d , i n c l u d i n g t h e f a c t t h a t t h e w e l l s wereinac c e s s i b l e due to overgrown v e g e t a t i o n . In a d d i t i o n , it isev id en t that the required g r o u n d w a t e r s a m p l i n g at the c l o s edh a z a r d o u s wa s t e l a n d f i l l i s not be ing c o n d u c t e d , since thew e l l s at the f a c i l i t y are i n a c c e s s i b l e , and since the TNRCCf i l e s i n d i c a t e t ha t t h e l a s t ground-wat er s a m p l i n g reportf i l e d b y t h e f a c i l i t y w a s d a t e d October 2 9 , 1994. W i t h o u ts a m p l i n g of the monitor w e l l s , the concentrat ions of chromiumand o ther h a z a r d o u s wa s t e c o n s t i t u e n t s a l r e a d y pre s en t inground water cannot be m o n i t o r e d .
4 . 3 0 T A C § 3 3 5 . 1 1 2 ( a ) ( 6 ) - S t a n d a r d s , i n c o r p o r a t i n g ; 4 0 C F R§ 2 6 5 . 2 2 8 ( a ) ( 2 ) ( i i i ) - P o s t C l o s u r e Care f o r a S u r f a c eI m p o u n d m e n t

At c lo sure. , the owner .-or o p e r a t o r must p r o v i d e - p o s t - c l o s u r ecare f o r a . l a n d f i l l , i n c l u d i n g t h e f o l l o w i n g : cover th es u r f a c e impoundment w i t h - - a- , f i n a l cover . d e s i g n e d andc o n s t r u c t e d t o p r o v i d e l o n g - t e r m m i n i m i z a t i o n o f t h e m i g r a t i o no f l i q u i d s t h r o u g h th e c l o s e d i m p o u n d m e n t and p r o m o t e dra inage- and m i n i m i z e ' erosion of the cover,
O n ' N o v . e m b e r 1 5 , 1 9 9 5 , T N R C C p e r s o n n e l no t ed tha t t h e l a n d f i l lcover was overgrown w i t h v e g e t a t i o n over 6 f e e t in h e i g h t ( s e e
A t t a c h m e n t F , P h o t o g r a p h s # 6 , 7 , 8 , 9 , 2 4 , 2 5 , 2 6 , 2 7 , 2 8 , 2 9 ,
3 0 , 3 1 , 3 2 , 3 3 , 3 4 ) . I n a d d i t i o n , t h e s o i l a n d v e g e t a t i o n
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near t h e l a n d f i l l a p p e a r e d t o b e dry. T h e t a l l v e g e t a t i o n doe s. not p r o m o t e d r a i n a g e of the cover and the dry v e g e t a t i o n andsoil doe s not i n d i c a t e t h a t i t has, been watered to p r e v e n t "c r a c k i n g o f " t h e l a n d f i l l cover. A breach in th e i n t e g r i t y o fth e l a n d f i l l cover may r e s u l t in e x p o s u r e o f h a z a r d o u s wa s t eto the ground w a t e r , so i l or air.
5 . 3 0 T A C 5 3 3 5 . 1 1 2 f a ) ( 6 ) . • - S t a n d a r d s , i n c o r p o r a t i n g ; 4 0 P F P

§ 2 6 5 . 2 2 8 ( b ) ( 3 ) . - P o s t - C l o s u r e Care o f a G r o u n d - W A t - < * > -M o n i t o r i n g S y s t e m •
During the p o s t - c l o s u r e , care p e r i o d , the o w n e r / o p e r a t o r o f as u r f a c e impoundment in which was t e s remain a f t e r c losure mustm a i n t a i n and moni tor the ground-wat er m o n i t o r i n g sy s t em.
On N o v e m b e r 15 , 1 9 9 5 , TNRCC per s onne l noted th e f o l l o w i n gi t ems i n d i c a t i n g the g r o u n d - w a t e r m o n i t o r i n g sy s t em i s notbe ing m a i n t a i n e d . The o u t e r c a s i n g t o w e l l MH-12 wa s damaged( s e e A t t a c h m e n t F , P h o t o g r a p h # 2 ) ; t h i s m a y a l l o w s u r f a c ec o n t a m i n a t i o n to enter a t the . w e l l head. W e l l M H - 1 0 wasunlocked ( s e e A t t a c h m e n t F , P h o t o g r a p h # 3 ) , . a l l o w i n g access b yu n a u t h o r i z e d p er s on s to the w e l l . The gras s and v e g e t a t i o n in
and around th e l a n d f i l l wa s over s i x f e e t t a l l , making monitor

' w e l l s M H - 2 , M H - 6 , M H - 9 a n d M H - 1 5 i n a c c e s s i b l e f o r s a m p l i n g{ s e e A t t a c h m e n t F , P h o t o g r a p h s # 6 - 9 , a n d # 2 4 - 3 4 ) . T h ec o n c e n t r a t i o n of chromium and ' o ther hazardous was t ec o n s t i t u e n t s in ground water could not be monitored if thew e l l s ar e no t s a m p l e d . W e l l MH-3 had a bent bumper p o l e {see• A t t a c h m e n t F , P h o t o g r a p h s # 4 , 5 } . . i
6 . 3 0 T A C § 3 3 5 . 1 1 2 ( a ) ( 6 ) - S t a n d a r d s , i n c o r p o r a t i n g ; 4 0 C F R

§ 2 6 5 . 1 1 8 f d ) ( 1 ) - Pos t C l o s u r e Care P l a n Amendment
T h i s r e g u l a t i o n s t a t e s tha t the owner or o p e r a t o r must amendthe p o s t - c l o s u r e p l a n whenever events which occur dur ing thea c t iv e l i f e o f t h e f a c i l i t y , i n c l u d i n g f i n a l c l o s u r e s , a f f e c tt h e p o s t - c l o s u r e p l a n .
The f a c i l i t y was c l o s e d in May 1995 and TNRCC has s t i l l no treceived any amendment to the p o s t - c l o s u r e care p l a n . Lack ofa p o s t - c l o s u r e care p l a n amendment and i m p l e m e n t a t i o n t h e r e o fmay r e s u l t in an u n d e t e c t e d r e l e a s e o f h a z a r d o u s ' w a s t e - t o theground w a t e r , soil or air.

B. CONTINUING VIOLATIONS . . - - . . . . ' . - -
1 . 3 0 T A G 5 3 3 5 . 1 1 2 ( a ) ( 7 ) - S t a n d a r d s , i n c o r p o r a t i n g ; 4 0 C F R

§ 2 6 5 . 1 4 5 - P o s t - C l o s u r e F i n a n c i a l A s s u r a n c e
An owner or o p e r a t o r of a f a c i l i t y w i t h a hazardou s wa s t e
d i s p o s a l unit must e s t a b l i s h f i n a n c i a l assurance f o r p o s t -
c l o s u r e care o f t h e d i s p o s a l u n i t s .

0||«4
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O n N o v e m b e r 3 0 , 1 9 9 5 , t h e T N R C C F i n a n c i a l A s s u r a n c e S e c t i o nnoted tha t the p r o p e r t y owners/ R E T E K and Recyc l ed P r o d u c t s ,have n o t p o s t e d f i n a n c i a l a s surance s ince J u n e ' 1 9 9 2 f o r t h em a i n t e n a n c e o f t h e l a n d f i l l a n d t h e g r o u n d w a t e r m o n i t o r i n gsys t em. TNRCC i s c u r r e n t l y h o l d i n g a l e t t e r o f cred i t i s s u e db y T h e B o a t m e n ' s N a t i o n a l Bank [ L e t t e r o f C r e d i t N o . S 7 0 3 1 1 8 ,A m e n d m e n t 0 0 5 ] d a t e d M a y 1 2 , 1 9 9 5 f r o m H u s s m a n C o r p o r a t i o n f o rf i n a n c i a l a s surance f o r t h e h a z a r d o u s wa s t e l a n d f i l l s . T h i sv i o l a t i o n was p r e v i o u s l y noted in th e TNRCC E x e c u t i v eD i r e c t o r ' s Report d a t e d November 3 , 1 9 9 4 .

2 . 3 0 T A G § 3 3 5 . 1 1 6 ( b ) / 4 0 C F R S 2 6 5 . 9 1 f a V ( 2 ) - G r o u n d - W a t e rM o n i t o r i n g S y s t e m
A ground-wat er m o n i t o r i n g s y s t e m must be c a p a b l e of y i e l d i n g• ground-wat er s a m p l e s for a n a l y s i s and must consi s t ofm o n i t o r i n g w e l l s ( a t l e a s t t h r e e ) i n s t a l l e d h y d r a u l i c a l l ydowngrad i en t at the l i m i t o f the was t e management area. T h e i rnumbers, l o c a t i o n s and d e p t h s must ensure that - theyi m m e d i a t e l y d e t e c t a n y s t a t i s t i c a l l y s i g n i f i c a n t amounts o fh a z a r d o u s wa s t e or h a z a r d o u s w a s t e c o n s t i t u e n t s tha t m i g r a t ef r o m the was t e management area to the u p p e r m o s t a q u i f e r .
The ground water d i r e c t l y d o w n g r a d i e n t f r o m the southern endof the 1.964 acres l a n d f i l l and 0 . 4 5 9 acre l a n d f i l l area i sh o t be ing m o n i t o r e d ( s e e A t t a c h m e n t E ) . W e l l M H - 1 0 " i sd o w n g r a d i e n t . f r o m t h i s area; however, it a lone is nots u f f i c i e n t t o moni t or a l l ' t h e ground water downgrad i en t f r o mt h e s ou thern area ' o f t h e l a n d f i l l . T h e f l o w p a t h f r o m t h es ou thern area, as d e t e r m i n e d f r o m water contour maps d a t e d1 9 8 5 t h r o u g h 1 9 9 5 , i s t oward s t h e s ou thwe s t o f M H - 1 0 .A d d i t i o n a l l y , MH-10 i s not at the l i m i t o f the waste
management area. A c c o r d i n g to the water contour maps inA t t a c h m e n t D, w e l l MH-6 i s no t a d o w n g r a d i e n t w e l l ; t h e r e f o r e ,the wa s t e management area is b e ing moni tored by on ly twod o w n g r a d i e n t w e l l s a t the l i m i t o f the was t e management area.T h i s v i o l a t i o n wa s p r e v i o u s l y noted i n t h e TNRC C Execu t iveD i r e c t o r ' s Report d a t e d November 3 , 1 9 9 4 .

3 . 3 0 T A C § 3 3 5 . 2 ( i ) / 4 0 C F R S 2 7 0 . 1 ( c ) - Permit Required
Owners a n d o p e r a t o r s o f s u r f a c e i m p o u n d m e n t s , l a n d f i l l s , landt r e a t m e n t u n i t s and waste p i l e u n i t s that received w a s t e s' a f t e r - J u l y 2 5 , ' 1 9 8 2 , o r ' t h a t c e r t i f i e d c lo sure a f t e r J a n u a r y26 , 1983 , must have p o s t - c l o s u r e p e r m i t s , un l e s s they- • d e m o n s t r a t e c l o sure by removal . .
T w o h a z a r d o u s w a s t e l a n d f i l l s , 0 . 4 5 9 acre a n d 1 . 9 6 4 acre s . ins i z e , were c l o s e d a t the f a c i l i t y in J u l y 1982 and A u g u s t1 9 8 4 , r e s p e c t i v e l y . T h e 1 - 9 6 4 acre ' l a n d f i l l i s . s u b j e c t , t op o s t - c l o s u r e p e r m i t t i n g , w h i l e b o t h l a n d f i l l s a r e s u b j e c t t op o s t - c l o s u r e care under 4 0 C F R 2 6 5 . A n a f f i d a v i t f o r e x c l u s i o nf r o m p e r m i t t i n g based on a c c u m u l a t i o n t ime l i m i t andw a s t e w a t e r t r e a t m e n t s y s t e m e x e m p t i o n w a s f i l e d i n N o v e m b e r
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1984 and wa s a p p r o v e d by TNRCC on J u l y 31 , 1 9 8 5 . H o w e v e r , t h i s
a f f i d a v i t f a i l e d t o d e m o n s t r a t e tha t t h e c l o s e d , .1.964. acreh a z a r d o u s w a s t e ' l a n d f i l l ' m e t a n y . p e r m i t e x e m p t i o n s , i n c l u d i n ga c c u m u l a t i o n t i m e s t o r a g e r e q u i r e m e n t s ' a n d t h e d e f i n i t i o n o fa w a s t e w a t e r _ t r e a t m e n t . s y s t e m t a n k . T h u s , t h e a f f i d a v i t w a sa p p r o v e d on inac cura t e i n f o r m a t i o n p r o v i d e d by th e f a c i l i t yI n J u n e 1 9 9 2 , t h e o w n e r s h i p o f t h e f a c i l i t y t r a n s f e r r e d f r o mH u s s m a n C o r p o r a t i o n t o R e c y c l e d P r o d u c t s , thu s t e r m i n a t i n g t h ee x c l u s i o n f r o m p e r m i t t i n g based o n t h e a f f i d a v i t . I n December
1 9 9 2 , .Reconver s i on T e c h n o l o g i e s o f T e x a s ( R E T E K ) p u r c h a s e da p p r o x i m a t e l y 18 acres of the p r o p e r t y , e x c l u d i n g the 1.964acre' l a n d f i l l , bu t i n c l u d i n g .the b u i l d i n g s and. th e 0 . 4 5 9 - a c r el a n d f i l l . T N R C C n o t i f i e d H u s s m a n C o r p o r a t i o n b y l e t t e r d a t e dFebruary 1, 1989 tha t a p o s t - c l o s u r e care permi t would berequired for the 1 .964 acre l a n d f i l l and the f a c i l i t y has no tob ta ined a p o s t - c l o s u r e care permi t since then. T h i s v i o l a t i o nw a s p r e v i o u s l y noted i n t h e T N R C C Execu t ive D i r e c t o r ' s Reportd a t e d November 3 , 1994.

I I I . A R E A S O F C O N C E R N
1. On N o v e m b e r 15, 1 9 9 5 , TNRCC p e r s o n n e l noted tha t thebarbed wire f e n c e around the f a c i l i t y was in d i s r e p a i r at

the south end of the b u i l d i n g , a l l o w i n g entrance ofu n a u t h o r i z e d p e r s o n s onto t h e f a c i l i t y grounds.
2 . O n N o v e m b e r 1 5 , 1 9 9 5 , T N R C C per s onne l n o t e d ' . t h a t there' were abandoned p l a s t i c m a t e r i a l s in v a r i o u s ' s t a g e s ofp r o c e s s i n g s t or ed in a h a p h a z a r d manner about thef a c i l i t y yard. I n p a r t i c u l a r , T N R C C noted that there werep i l e s o f p l a s t i c ( s e e A t t a c h m e n t F , P h o t o g r a p h s #13, 1 4 ,1 5 , 1 7 , 1 8 , 1 9 , 2 0 , 2 1 ) , wooden p a l l e t s ( s e e A t t a c h m e n tF, P h o t o g r a p h s #13, 20, 21} , and drums of unknownc o n t e n t s b y w e l l M H - 3 ( s e e A t t a c h m e n t F , P h o t o g r a p h s # 4 ,5) and on the south end and back of the b u i l d i n g ( s e e

. . A t t a c h m e n t F, P h o t o g r a p h s #14, 18, 21) .
The p h o t o g r a p h s and a s s o c i a t e d maps are i n c l u d e d as a t t a c h m e n t s tot h i s r e p o r t . T h i s i n f o r m a t i o n i s s u b m i t t e d a s f i l e i n f o r m a t i o n .

S i g n e d : C o n n i e W o n g , . E n f o r o ^ m e / n t . C o o r d i n a t o r . ..
c c : Don W y r i c k , TNRCC Region^/- W a c o .
A t t a c h m e n t s A - F



T A B L E O F C O N T E N T S F O R A T T A C H M E N T ST N R C C Cas e D e v e l o p m e n t I n s p e c t i o n 11-15-95

A . M a p o f D r i n k i n g W a t e r W e l l s S a m p l e d
B . L a b o r a t o r y R e s u l t s , C h a i n o f C u s t o d y T a g s a n d L a b o r a t o r yQ u a l i t y C o n t r o l D a t a f o r S a m p l e s T a k e n o n 9 - 2 8 - 9 5
C. Labora tory R e s u l t s , Chain o f C u s t o d y T a g s and LaboratoryQ u a l i t y Control Data for S a m p l e s Taken on 11-15-95
D. A e r i a l P h o t o d a t e d 9-16-94
E . W a t e r Contour M a p s f r o m 1985 t o 1995 I n d i c a t i n g I n s u f f i c i e n tN u m b e r o f Downgrad i en t W e l l s a n d U n m o n i t o r e d T r e n c h L a n d f i l l
F. P h o t o g r a p h s taken on 11-15-95 o f th e Retek F a c i l i t y and th eR e s i d e n t i a l D r i n k i n g W a t e r W e l l s S a m p l e d
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•B^̂ v*

M A K E A D I F F E R E N C E .

E V I S E DL A B I D : 9 6 0 3 1 7 1
F A C I L I T Y : T N R C C F O D

A C C T N O : T N R C C F O D
L C R A

6 C A T I O N I D : H M 0 6 6 3 3

S U P P L E M E N T T O F I N A L A N A L Y S I S R E P O R T
S A M P L E T Y P E

A R A M E T E R
A r s e n i c , D i s s o l v e dr s en i c , T o t a larium, D i s s o l v e d^Barium, T o t a ladmium, D i s s o l v e d

admium, T o t a lhromium, D i s s o l v e d
\ C h r o m i u m , I C P M Shromium, T o t a lo p p e r . D i s s o l v e dC o p p e r , T o t a l

y a n i d e , T o t a lexava l en t chromiumL e a d , D i s s o l v e d
ead , T o t a la n g a n e s e , D i s s o l v e d
anganese . T o t a lM e r c u r y , D i s s . - A Aercury, T o t a l - A Ai c k e l , D i s s o l v e d

N i c k e l , T o t a le l e n i u m , D i s s o l v e d .
e l e n i u m , I C P M SS e l e n i u m , T o t a l
i l v e r , D i s s o l v e di l v e r , T o t a lo t a l H a r d n e s sZ i n c / D i s s o l v e d
ine, T o . t a l

R E S U L T S

W a t e r
O R I G I N A L D A T E R E P O R T E D : 1 0 / 3 1 / 9
R E V I S I O N D A T E R E P O R T E D : 1 1 / 1 5 / 9

D A T E R E C E I V E D : 0 9 / 2 8 / 9
S A M P L E D A T E : 0 9 / 2 8 / 9
S A M P L E T I M E : 1215

D E P T H :

U N I T S M E T H O D #
PQL in
W A T E R D A T E

A N A L Y Z E D
<0.05
<0.05

0.24
0.21

<0.01
<0.01

0.01
27.2
0.12

<0.01
<0.01

<0.020o.oi -
0^07

<0.05
<0.01

0.01
<0.2
<0.2

<0.02
<0.02

0.09
<4.0

<0.05
<0.01

. <0.01
' 231

0.13
0.12

m g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lu g / Lm g / L' m g / Lm g / L
m g / L
- m g / 1• m g / Lm g / L
m g / Lm g / Lu g / Lu g / Lm g / Lm g / Lm g / Lu g / L
m g / Lm g / Lm g / Lm g / Lm g / Lm g / L

E P A 2 0 0 . 7
E P A 2 0 0 . 7E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 3 3 5 . 2
E P A 7 1 9 6

,: E P A 2 0 0 . 7
E P A 2 00.7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 4 5 . 1
E P A 2 4 5 . 1
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
S M 2 3 4 0 B
E P A 2 0 0 . 7
E P A 2 0 0 . 7

0.05
0.05
0.01
0.01 .
0.01

-0.01
0.01
1.0
0.01
0.01
0.01
0.001
0.01
0.05
0.05
0.01
0.01
0.2
0.2
0.02
0.020.05
4.0
0.05
0.01
0.01
1
0.01
0.01

. 1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5 .
1 0 / 0 9 / 9 5
1 1 / 1 5 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5

- 1 0 / 1 1 / 9 5
0 9 / 2 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 3 / 9 5
1 0 / 0 4 / 9 5
1 0 / 0 9 / 9 5
1 0 / 2 6 / 9 51 0 / 0 9 / 9 5
1 1 / 1 5 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 8 / 9 E
1 0 / 0 9 / 9 E
1 0 / 1 8 / 9 5

S U C K H E N D E R S O N •
L A B O R A T O R Y M A N A G E R

QAL A T O V S J j

"his r e p o r t s h a l l no t b e r e p r o d u c e d e x c e p t in f u l l , w i t h o u t the w r i t t e na p p r o v a l o f t h e l a b o r a t o r y m a n a g e m e n t . T h e r e s u l t s i n t h i s r epor t r e l a t e
> n l y t o t h e i t e m s t e s t e d . P A G E 1 of 1

v »mji'<ni oftlv Loutr Colorado RitrrAutlxtrity (LCRA) is to provide reliable, loir-cost utility and public vertices in [tartnenhip iritb our customers and communities and
use our leadership role and cnrirrinincnial authority to ensure the protection and constructive use oftbe area's natural resources. The LCRA is a Texas conservation and

'dantatmn district a/vralirg with no taxing authority.
• P O . B O X 2 2 0 A U S T I N . T X 7 S 7 6 7 - 0 2 2 0 ( 5 1 2 ) 4 7 3 - C O O ( S I 2 M 7 . 1 . i ; 9 S F A X



T H E P O W E R T O M A K E A D I F F E R E N C E .

R E V I S E D
L A B I D : 9 6 0 3 1 7 0

F A C I L I T Y : T N R C C F O D
A C C T N O : T N R C C F O D

. LCRA

L O C A T I O N I D : H M 06644

P A R A M E T E R
A r s e n i c , D i s s o l v e dA r s e n i c , T o t a l
Barium, D i s s o l v e d
Barium, T o t a lC a d m i u m , D i s s o l v e d
C a d m i u m , T o t a l
Chromium, D i s s o l v e d
C h r o m i u m , I C P M S
C h r o m i u m , T o t a lC o p p e r , D i s s o l v e d
C o p p e r , T o t a l '
C y a n i d e , T o t a lK e x a v a l e n t chromium
L e a d , D i s s o l v e d
L e a d , T o t a l
M a n g a n e s e , D i s s o l v e d
M a n g a n e s e , T o t a l
M e r c u r y , D i s s . - A A
M e r c u r y , T o t a l - A A
N i c k e l , D i s s o l v e d
N i c k e l , T o t a l
S e l e n i u m , D i s s o l v e d_ S e l e n i u m , I C ? M S
S e l e n i u m , T o t a l
S i l v e r , D i s s o l v e d
S i l v e r , T o t a lT o t a l H a r d n e s sZ i n c , D i s s o l v e d
Z i n c , ' T o t a l

S U P P L E M E N T T O F I N A L A N A L Y S I S REPORT
S A M P L E T Y P E : W a t e r

O R I G I N A L D A T E R E P O R T E D :
R E V I S I O N D A T E R E P O R T E D :

D A T E R E C E I V E D :
' S A M P L E - D A T E :

. S A M P L E T I M E :
• D E P T H :

1 0 / 3 1 /
H / 1 5 /0 9 / 2 8 /
0 9 / 2 8 /
1140

R E S U L T S
<0.05
<0.05

0.31
0 ,28

<0.01
<0.01

0.11
107.8

0.11
0.01
0.02

<0.020
0.07

<0.05
0.07

<0.01
<0.01

<0.2
<0.2

<0.02
<0.02

0.11
5.0

<0.05
<0.01
<0.01

327
. 0.78

0.70

U N I T S
m g / L
m g / L
m g / L
m g / Lm g / L
m g / Lm g / Lu g / L
m g / L
m g / Lm g / Lm g / Lm g / 1
m g / Lm g / L
m g / L
m g / Lu g / L
u g / Lm g / Lm g / Lm g / Lu g / L
m g / L
m g / Lm g / L
r n g / Lm g / L .m g / L

METHOD #
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 3 3 5 . 2
E P A 7 1 9 6
E P A 2 0 0 ; 7 . .
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 4 5 . 1
E P A 2 4 5 . 1
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7

• E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
S M 2 3 4 0 B
E P A 2 0 0 . 7
E P A 2 0 0 . 7

PQL in
W A T E R
0.05
0.05
0.01
0.01
0.01
0.01
0.01
1.0
0.01
0.01
0.01
0.001
0.01
0.05
0.05
0.01
0.01
0.2
0.2
0.02
0.02
0.05
4.0
0.05
0.01
0.01 •
1
0.01
0.01

D A T E " :^
A N A L Y Z E ! I
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5 B
1 0 / 0 9 / 9 5 .1

. 1 0 / 1 8 / 9 5 - : . - ' :1 0 / 0 9 / 9 5 " j
1 0 / 1 8 / 9 5 1
1 0 / 0 9 / 9 5
1 1 / 1 5 / 9 5 41 0 / 1 8 / 9 5 1
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 1 / 9 5 J
0 9 / 2 8 / 9 5 . 8

. 1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5 1
1 0 / 0 9 / 9 5 1
1 0 / 1 8 / 9 5
1 0 / 1 3 / 9 5 -
1 0 / 0 4 / 9 5
1 0 / 0 9 / 9 5
1 0 / 2 6 / 9 5
1 0 / 0 9 / 9 5 !
1 1 / 1 5 / 9 5 '
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5

B U C K H E N D E R S O N
L A B O R A T O R Y M A N A G E R

QAJ W B M D J

T h i s r e p o r t s h a l l n o t b e r e p r o d u c e d e x c ep t i n f u l l , w i t h o u t t h e w r i t t e na p p r o v a l o f the l a b o r a t o r y management. The r e s u l t s in th i s report r e l a t e
o n l y t o t h e i t e m s t e s t e d . P A G E 1 of 1

7/f mission (///T Lover Colorado Kitrr Authority (LCRA) is to provide reliable, low-cost utility and public fcrrifcs in partnership with our customers and communities and
to me our leadership rc,lc and cnrinimttcnial authority to ensure the protection and constnictitv lift of lit area's natural resources. The LCKA is a Texas conservation and
irciatnatian district ofvraUng u'ltb no taring authority. .
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I ;£ V I S E D
L A B I D

F A C I L I T Y
NO

A D I F f E R E N C E .

9 6 0 3 1 6 8
T N R C C F O D
T N R C C F O D
LCRA

) C A T I O N I D : H M 0 6 6 3 1

P A R A M E T E R

S U P P L E M E N T T O F I N A L A N A L Y S I S R E P O R T
S A M P L E T Y P E

:senic. D i s s o l v e d•senic , T o t a li ar ium, D i s s o l v e d\-Barium, T o t a l
§ C a d m i u m , D i s s o l v e d:admium. T o t a lC h r o m i u m , D i s s o l v e d

— C h r o m i u m , I C P M Sthromium, T o t a lC o p p e r , D i s s o l v e dC o p p e r , T o t a lK y a n i d e , T o t a l
B l e x a v a l e n t chromium

' L e a d , D i s s o l v e d« ead , . . T o t a la n g a n e s e , D i s s o l v e da n g a n e s e , T o t a l^Mercury, D i s s . - A Aler cury , T o t a l - A Al i c k e l , D i s s o l v e dN i c k e l , T o t a lf c e l e n i u m , - D i s s o l v e dP e l e n i u m , I C P M SS e l e n i u m , T o t a lj p i l v e r , D i s s o l v e d»ilver> T o t a l - •n*otal H a r d n e s s
§

7inc. D i s s o l v e d
inc...... Total' . . - . • '

R E S U L T S

B U C K H E N D E R S O N
L A B O R A T O R Y M A N A G E R

U N I T S
.<0.05
<0.05

0.30
0.28

<0.01
<0.01
<0.01

17.1
0.02

<0.01
<0.01

<0.020
<0.01
<0.05
<0.05

0.02
0.02
<0.2
<0.2

<0.02
<0.02

0.10
<4.0

<0.05
<0.01
<0.01

258
0.40

- .. 0-. 37

m g / Lm g / Lm g / Lm g / Lm g / Lm g / L
m g / L
u g / Lm g / Lm g / Lm g / Lm g / Lm g / 1m g / Lm g / Lm g / Lm g / Lu g / Lu g / Lm g / L
m g / Lm g / Lu g / L
m g / Lm g / Lm g / Lm g / L. m g / L- - m g / L "

W a t e r
O R I G I N A L D A T E R E P O R T E D : 1 0 / 3 1 / 9
R E V I S I O N D A T E R E P O R T E D : 1 1 / 1 5 / 9

D A T E R E C E I V E D : 0 9 / 2 8 / 9
S A M P L E D A T E : 0 9 / 2 8 / 9

M E T H O D #
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 3 3 5 . 2
EPA71.96 •
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 4 5 . 1
E P A 2 4 5 . 1
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
S M 2 3 4 0 B
E P A 2 0 0 . 7

- E P A 2 0 0 . - 7 -

S A M P L E T I M E :
' D E P T H :

0915

PQL in
W A T E R
0.05
0.050.01
0.01
0.01
0.01
0.01
1.0 .
0.01
0.01
0.01
0.001
0.01
0.05
0.05
0.01
0.01
0.2
0.2
0.020 . 02
0.05
4.0
0.05
0.01
0.01
1
0.01
0 . 0 1 '

D A T E
A N A L Y Z E D
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 1 / 1 5 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 1 / 9 5

. 0 9 / 2 8 / 9 5 "
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 4 / 9 5
1 0 / 0 4 / 9 5
1 0 / 0 9 / 9 5
1 0 / 2 6 / 9 5
1 0 / 0 9 / 9 5
1 1 / 1 5 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5

• ' - T O / 1 8 / 9 5

report s h a l l not be reproduced except in f u l l , wi thout the w r i t t e n^ a p p r o v a l o f t h e l a b o r a t o r y m a n a g e m e n t . T h e r e s u l t s i n t h i s report r e l a t eB n l y t o t h e i t e m s t e s t e d .• P A G E 1 of 1______
f>f:lv Loucr Colorado Kitrr Aullvrirr (LCRA) is to provide reliable, loir-cast utility and public seniccs in partnership uitb our customers and communities and

o use our leadership nJc and environmental authority to ensure the protection and constructive use nftfa area's natural resources. The LCK.4 is a Texas confenvtiori and
district tit'/cru!ing uitb no laving autf>ority. - A^C A f 1§ ~>v mi

") nac
I'tifini



T H E P O W E R T O M A K E A D I F F E R E N C E .

R E V I S E D
L A B I D : 9 6 0 3 1 6 9

F A C I L I T Y : T N R C C F O D
A C C T N O : T N R C C F O D

LCRA .

L O C A T I O N I D : K M 0 6 6 3 2

P A R A M E T E R

S U P P L E M E N T T O F I N A L . A N A L Y S I S R E P O R T
S A M P L E T Y P E : W a t e r

O R I G I N A L D A T E R E P O R T E D :
R E V I S I O N D A T E R E P O R T E D :

D A T E R E C E I V E D :
S A M P L E D A T E :
S A M P L E T I M E :

• ' " D E P T H :

A r s e n i c , D i s s o l v e dA r s e n i c , T o t a l
Barium, D i s s o l v e d ,
B a r i u m , T o t a lC a d m i u m , D i s s o l v e dC a d m i u m , T o t a lChromium, D i s s o l v e d
C h r o m i u m , I C P M S
C h r o m i u m , T o t a lC o p p e r , D i s s o l v e dC o p p e r , T o t a l
C y a n i d e , T o t a lK e x a v a l e n t chromiumL e a d , D i s s o l v e d
L e a d , T o t a lM a n g a n e s e , D i s s o l v e d
M a n g a n e s e , T o t a l
M e r c u r y , D i s s . - A A
M e r c u r y , T o t a l - A AN i c k e l , D i s s o l v e dN i c k e l , T o t a l
S e l e n i u m , D i s s o l v e d
S e l e n i u m , I C P M SS e l e n i u m , T o t a lS i l v e r , D i s s o l v e d
S i l v e r , T o t a lT o t a l H a r d n e s s
Z i n c , D i s s o l v e dZ i n c , T o t a l

1 0 / 3 1 / c
1 1 / 1 5 / 50 9 / 2 8 / S
Q 9 / 2 8 / S
1030

R E S U L T S
<0.05

0.05
0.14
0.12

<0.01
<0.01
<0.01

2 0 . 9
0.01

<0.01
<0.01

<0.,020
<0.01
<0v05

0^07
<0.01
<0.01

<0.2
<0.2

<0.02
<0.02

0.12
<4.0

<0.05
<0.01
<0.01

290
0.17
0.16

U N I T S
m g / Lm g / L
m g / L
m g / Lm g / L
m g / Lm g / Lu g / Lm g / Lm g / Lm g / Lm g / L
m g / 1m g / Lm g / Lm g / Lm g / Lu g / Lu g / Lm g / Lm g / Lm g / Lu g / Lm g / Lm g / Lm g / L- m g / Lm g / L
m g / L

METHOD #
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 - . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 3 3 5 . 2
E P A 7 1 9 6
E P A 2 0 0 . . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 4 5 . 1
E P A 2 4 5 . 1
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 8
E P A 2 0 0 . 7
E P A 2 0 0 . 7
E P A 2 0 0 . 7
S M 2 3 4 0 B
E P A 2 0 0 . 7
E P A 2 0 0 ' . 7

PQL in
W A T E R
0.05
0.05
0.01
0.01 .
0.01
0.01
0.01
1.0
0.01
0.01
0.01
0.001
0.01

. 0.05
0.05
0.01
0.01
0.2
0.2
0.02
0.02
0.05
4.0
0.05
0.01
0.01
1
0.01

. - 0.01.

D A T E ' .
A N A L Y Z E D
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 51 0 / 1 8 / 9 5 x .
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 1 / 1 5 / 9 51 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 1 / 9 5
0 9 / 2 8 / 9 5

- 1 0 / 0 9 / 9 5 '
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 4 / 9 5
1 0 / 0 4 / 9 5
1 0 / 0 9 / 9 5
1 0 / 2 6 / 9 5
1 0 / 0 9 / 9 5
1 1 / 1 5 / 9 5
1 0 / 1 8 / 9 5 -
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5
1 0 / 1 8 / 9 5
1 0 / 0 9 / 9 5
1 0 / 1 8 / 9 5

3 U C K H E N D E R S O N
L A B O R A T O R Y M A N A G E R
T h i s r e p o r t s h a l l n o t ; b e r e p r o d u c e d exc ep t i n f u l l , w i thou t t h e w r i t t e na p p r o v a l o f t h e l a b o r a t o r y management. T h e r e s u l t s i n t h i s report r e l a t e
D n l y t o t h e i t e m s t e s t e d . PAGE 1 of 1 __

Tlv mission oftlv Lou-cr Colorado Kit ?r Authority (LCfU) is to protide reliable, lou'-cosf utility and public senices in partnership irith our customers and communities and
lo use our leadership role and nitirc»nHe»laJ ffittlxirity to ensure the protection atiJ const njctiiv use of the area's natural resources, The LCRA is a Texas conservation and
reclamation district oficrfi'ing tfilb »o taxing mtlliority.
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94.8
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Ni
105J
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94.8
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A c , ,
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Tlv W/'.W;OH ofllv LOU-CT Colorado Kiivr Authority (IOU) if tofiroridf reliable, loir-cost utility and public fcnicfs in partnership uitb our customers and communities and
lo use our leadership role and cnrironmptttal authority to ensure li>e protection and constructi'i* une of the area's natural resources. The LCRA if a Texas conservation and
wlamation district o/xntfiitg u'itb no taxing authority. • OdO T ^

" ' 7 J . . T : 0 3 r - ( S I 2 ' ) . 4 7 3 - 3 2 5 8 F A X . . ' . - . . '



T E X A S W A T E R C O M M I S S I O N . . T \ V C 0 2 U ? I R I . . O S O G

N o . H M £
D i s c h a r g e r f \
P l a n t N a m e -

6631 D i s t r i c t _ — £_ — C o u n t y i & 4 £ £ £ i l i / 4 ' / £
arno. f)ft4 rlfiaJ. .-*A s*'^* *>. *^s *

si j ~ j
M e t h o d o f F l o w M e a s u r e m e n t __^£i^j

P E R M I T N U M B E R
i

21 C O D E 26

9

P A G Ewo.
10 . ' 1 2

nt>»:»â
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u g / Lu g / L
u g / L. u g / Lu g / Lu g / Lu g / L
u g / L
u g / Lu g / Lu g / L
u g / L

E P A 2 0 0
E P A 2 0 0

' E P A 2 0 0
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0
E P A 2 4 5
E P A 2 0 0
E P A 2 0 0
E P A 2 0 0

• E P A 2 0 0

.8

.8

.8

.8

.8

.8

.8

.1

.8

.8

.8

.8

1
1
1
1
1
1
1
0
14
1
1

.0

.0

.0

.0

.0 .

.0

.0

.2

.0

.0

.0

.0

1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5 .
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5

iI
••
•i
i

mC K K I N D E R S O N
M O R A T O R Y ' M A N A G E R

; i s .report s h a l l no t b e r e p r o d u c e d e x c e p t in f u l l , w i t h o u t th e w r i t t e n£ p r o v a l o f t h e l a b o r a t o r y m a n a g e m e n t . T h e r e s u l t s i n t h i s r epor t r e l a t ei n l v t o t h e i t e m s t e s t e d . " 1 of 1_______________
, Tlv nmsian ofilx lotcer Colorado Riivr Authority (LCK.1) is to pmride reliable, loir-cost utility and public srrriccs in partnership iritb our customers and communities and

tn use our Icudenbip mle ami enrimntncntal authority to ensure the protection and constnivtire use of the tirca's natural resources. T!x LCK.i is a Texas conservation Mil
_ re\:!r,>ncttiui} t!:<,;nct opera!i'if ni'.b no laving authority.
• r.o. B O X : : o A L > T I N , T \ ? s ; 6 7 . o : : o i i i : > 47M.\v 0 1 : 1 - I T M : * ? F A X A K I t O n



d&RA
T H E P O W E R T O M A K E A D I F F E R E N C E .

F I N A L A N A L Y S I S . R E P O R T
ID:. .9.6.04.761, . • .-. -. .

I C I L I T Y : T N R C C - C O .
•rCT N O : T N R C C - E R N E S T H E Y E R

: A T I O N . I D : S W 1 8 3 5 6 6

. S A M P L E T Y P E -Drk.. W . . . . . . . '
O R I G I N A L D A T E . ' R E P O R T E D : 1 1 / 1 7 / 9 5

D A T E R E C E I V E D : 1 1 / 1 5 / 9 5
S A M P L E D A T E : 1 1 / 1 5 / 9 5
S A M P L E T I M E : 0007

D E P T H :

E T E R R E S U L T S

f enic, I C P M S
ium, I C P M Smium, I C P M S_iromium, I C P M Ssoar, I C P M S

f e d , I C P M Si n g a n e s e , I C P M S
E cury, T o t a l - A Ak e l , I C P M Si l e n i u m , I C P M S
§^ver, I C P M S

. c , I C P M SIIIIIIIIII

C K H Z N D E R S O N
M O R A T O R Y M A N A G E R

<2.0
13.2.9

51.2
10.2
<2.0
<2.0
<0.2
11.2

4.4
<2.0

223.1

U N I T S
u g / Lu g / Lu g / Lu g / Lu g / L
u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

METHOD #
E P A 2 0 0 . - 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 4 5 . 1
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8

PQL in
W A T E R

1.0
1.0
1.0

2
0
0
0

1.0

D A T E
A N A L Y Z E D ;
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5

QAI t f f f l W B J

i s r e p o r t - s h a l l . n o t : b e r e p r o d u c e d e x c ep t in f u l l , w i t h o u t th e wri t t en.p r o v a l o f t h e l a b o r a t o r y management . . T h e r e s u l t s I n t h i s report r e l a t e
L y t o t h e i t e m s . t e s t e d ._______________________________________par:p i nf i ________________.
The mission of.iv Lvti cr Colorado Riivr Authority (LCKA) is to pnxide reliable, loir-cost utility and public sen-ices in partnership iritb our customers and communities and
to n.\e our Iftidcmhip nile and environmental authority to ensure the protection and conxtntctiir use of life area's natural resources. The tCJU is a Texas conservation and

ing u'ilb no taxing authority.
r.o. B O X : : o A L M W . T X T s ; 6 7 - o : : c ( 5 i - > - I T S - J ^ V i i i : > 4:> . i :>> s F A X 050^*?



T H E TO MAKE A

- L A B I D : 9 6 0 4 7 6 2 , .
r a C l L l T Y : T N R C C - C O

A C C T N O : T N R C C - E R N E S T H E Y E R

C A T . I O N I D : S W 1 8 3 5 6 3

I c " , I C P M Sj a r i u m , I C P M S"cadmium, I C P M S
rhromium, I C P M S

' , I C P M S^Lead , . I C P M Sf ' M a r l g a n e s e , 1 C F M S
V tercury, T o t a l - A AN i c k e l , I C P M SS e l e n i u m , • I C P M S
•

S i l v e r , I C P M S
S i n e , I C P M S

F I N A L A N A L Y S I S R E P O R T
• . . . , . ' S A M P L E T Y P E ' : •

: H E Y E R

\ Ijlum

R E S U L T S
<2.0

2 9 3 . 1
<1.0

152.832.1
3.6

<2.0
<0.2
17.9

6.9
<2.0

458.1

-

U N I T S
ug/Lu g / L .u g / Lu g / Lu g / Lu g / Lu g / L .ug/Lu g / Lu g / Lu g / Lu g / L

Drk.- W
O R I G I N A L

M E T H O D #
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8

.. E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 4 5 . ' !
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8

11
D A T E R E P O R T E D : 1 1 / 1 7 / 9 |
D A T E R E C E I V E D : 1 1 / 1 5 / 9

S A M P L E D A T E : 1 1 / 1 5 / 9 •
S A M P L E T I M E : 1127 1

D E P T H :
. P Q L in D A T E 1

W A T E R - A N A L Y Z E D "
1.0 1 1 / 1 6 / 9 5 1
1.0 • 11/16795 i
1 .0 1 1 / 1 6 / 9 5
1.0 1 1 / 1 6 / 9 5 -
1.0 1 1 / 1 6 / 9 5 B

-1.0 , - 1 1 / 1 6 / 9 5 .
1.0 1 1 / 1 6 / 9 5 -
0.2 1 1 / 1 6 / 9 5 .
1.0 1 1 / 1 6 / 9 5 "
4.0 1 1 / 1 6 / 9 5 m1.0 1 1 / 1 6 / 9 5 •
1.0 1 1 / 1 6 / 9 5 "

I

r\0t&I H E N D E R S O N
A B O R A T O R Y M A N A G E R

;;his r epor t s h a l l not be r eproduc ed exc ep t in f u l l , w i thou t the w r i t t e n
f - p p r o v a l o f t h e l a b o r a t o r y m a n a g e m e n t , t h e r e s u l t s ' i n t h i s report r e l a t ej n l y t o t h e i t e m s t e s t e d .

1 r.f -\__________________
r>.v mission of the Lvntr Culnrado frtrr Authority (LCX.i) is to pnniilt reliable, loir-cost utility and public sen-ices in partnership aitb our customers and communities and

'o ;w our leadership role and e m-iruume ntal authority to tiuure the protection and coastnictire use of the area i natural resources. Tie LOt\ is a Tevro coiuerration and
ffiinniatitin fiistrii-f ttprmtiiig tritb "o taxing authority.

r.o. B O X : : o A L > T I S . T X 7 S T 6 7 - o : : o t i i : i ^ ; j - i : o o i s i i j - i ; j . i : « j $ F . A X
05034



P O W E R T O M A K E A D I F F E R E N C E .1
L L 'I I D : 9 6 0 4 7 6 3 . . .
L L I T Y : " T N R C C - C O

' I O N I D : S W 1 8 3 5 6 9

E T E R

§ i c , I C P M S
m , I C P M S
u r n , I C P M S>mium, I C P M S

I r , I C P M S
I C P M S:anese/ I C P M S

I r y , T o t a l - A A
1 , I C P M S

:nium, I C P M S» r , I C P M S
I C P M S

F I N A L . A N A L Y S I S REPORT
S A M P L E T Y P E :

1 H E Y E R

!/t\r*cg4'
R E S U L T S

<2.0
2 9 3 . 8 .

<1. 0
47.6

7.3
<2.0
18.4
<0.2

8.9
<4.0
<2.0

764.6

-.-

K

U N I T S
u g / L
u g / L
u g / L
u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

Drk. W
O R I G I N A L

' METHOD # •
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8

. E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 4 5 . 1
E P A 2 0 0 . 8
E P A 2 0 0 . 8

- E P A 2 0 0 . 8
E P A 2 0 0 . 8

DATE REPORTED: 1 1 / 1 7 / 9 5
D A T E R E C E I V E D : 1 1 / 1 5 / 9 5

S A M P L E D A T E : 1 1 / 1 5 / 9 5
S A M P L E T I M E : 1238

D E P T H :
PQL in D A T E
W A T E R . A N A L Y Z E D
1.0 1 1 / 1 6 / 9 5
1.0 1 1 / 1 6 / 9 5
1.0 1 1 / 1 6 / 9 5
1 .0 1 1 / 1 6 / 9 5
1 .0 1 1 / 1 6 / 9 5 "
1.0 . . 1 1 / 1 6 / 9 5 .
1.0 1 1 / 1 6 / 9 5
0 . 2 1 1 / 1 6 / 9 5
1 . 0 1 1 / 1 6 / 9 5
4.0 1 1 / 1 6 / 9 5
1 .0 1 1 / 1 6 / 9 5
1 , 0 ' 1 1 / 1 6 / 9 5

•i9' : " I inn• v. . J 05il• - * T a
H•*i

•"• .'••&m
•I•
7

iIiii
» '"'• E N D E R S O N

T O R Y M A N A G E R
r e p o r t . s h a l l no t b e r e p r o d u c e d exc ep t in f u l l , w i t h o u t th e w r i t t e n

K a l o f t h e l a b o r a t o r y - m a n a g e m e n t . ' ' T h e r e s u l t s i n t h i s - r e p o r t ' r e l a t e
o the i t ems t e s t e d .__________________________________panp i nf 1_________ •______t v/ctf n/t/te LVIHT Colorado Riivr Authority (LCR.I) is to provide reliable, low-cost utility ti»dpublic senices in partnership uitb our customers ami communities ami

nr lentkrship n>!e and eitrimiimental authority to ensure the prta'ection anil coiisfnictitf «-« of the area's natural resources. The LQU is a Texas conterration and
;tnintio>i district operating with no laving authority.

I ro. POX 2:0 F A X



^I£RA
P O W E R T O M A K E A D I F F E R E N C E .

L A B I D : 9 6 0 4 7 6 0T N R C C - C O
N O : T N R C C - E R N E S T H E Y E R

5 C A T I O N I D : S W 1 8 3 5 6 1

F I N A L A N A L Y S I S REPORT
S A M P L E T Y P E . Drk. t o - • • " " • ; " • • - . ' : • • ' - •

O R I G I N A L D A T E R E P O R T E D : " 1 1 / 1 7 / 9 5 i
D A T E R E C E I V E D : 1 1 / 1 5 / 9 5

S A M P L E D A T E : 1 1 / 1 5 / 9 5 ,
S A M P L E T I M E : 0800 I

D E P T H : '

& A M E T E R
[ s e n i c , I C P M Sirium, I C P M S^ d m i u m , I C P M S

•• romium, ICPMS
P S l p o e r , I C P M S."/•sad, I C P M S

H n g a n e s e , I C P M Srcury, T o t a l - A A
. i c k e l , I C r M S« l e n i u r n , I C P X S

I v e r , ' I C P M S
.me, I C P M S

R E S U L T S
<2.0
<2.0
<1.0
<2.0
<2.0
<2.0
<2.0
<0.2
<2.0
<4 .0

-<2.0
<2.0

U N I T S
u g / Lu g / L
u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
u g / Lu g / L

METHOD #
E P A 2 Q 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . SE P A 2 4 5 . 1
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8
E P A 2 0 0 . 8

PQL in
W A T E R
1.0
1.01.0
1.0.1.01.0
1.0
0.2
1.0
4.01.0
1.0

D A T E .
A N A L Y Z E D .
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5
1 1 / 1 6 / 9 5

111
11
•
•

i ! C K H E N D E R S O N .
LABORATORY M A N A G E R

report s h a l l n o t b e r e p r o d u c e d ' e x c e p t - ' i n f u l l , wi thout t h e - w r i t t e n . '^proval o f t h e l a b o r a t o r y management . The r e s u l t s in t h i s report r e l a t e
t o t h e i t e m s t e s t e d . 1 o f , 3. — — — — — — — — — — — — — — — — — — — . — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — _ — — — — — — — — — — — — — — — — r ' f t ' u " ! " ! — — — • * • — — — ^ ^ ~ U — — — J . — — — — — — — — — — — — — — _ — — — — — — - — — — — — — — — — — — — — — _ _ — — — — . — — — — — — — -

nii oftl* Loner Colorado Riw Authority (LCRA) is loprontle reliable, loif-cost utility and public sen-ices in partnership iritb our customers and communities and
to use our leatiersJjip role and emirvunmntaf authority to ensure the protection and constructive it.v of tbe urea's natural resources. Tie LCK.\ is a Texas conscnvtioil and
fdamatwn ttisSritf operating iritb no laxing authority.

P O . B O X : : 0 A U S T I N . T X 7 . t » T 6 7 - 0 : : 0 ( 5 i : i 4 T J - J : 0 0 ( i i : M 7 l . i : - » S F A S 05036



T H E P O W E R T O M A K E A D I F F E R E N C E .

D U P L I C A T E
L A B I D : 9 6 0 4 7 6 4

F A C I L I T Y : T N R C C - C O '
A C C T N O : T N R C C - E R N E S T H E Y E R

L O C A T I O N I D : S W 1 8 3 5 5 6

P A R A M E T E R
C y a n i d e , T o t a l

F I N A L A N A L Y S I S REPORT
S A M P L E T Y P E : Drk. W

O R I G I N A L D A T E R E P O R T E D : 1 2 / n d V
D U P L I C A T E D A T E R E P O R T E D : 1 2 / o e

D A T E R E C E I V E D : 1 1 / i c I
S A M P L E D A T E : 1 1 / i v l

. . S A M P L E T I M E : 1030 ' "D E P T H :

R E S U L T S
<0.020

U N I T S
m g / L

METHOD #
E P A 3 3 5 . 2

PQL inW A T E R
0.020

.. "DATE.'
A N A L Y Z E
1 1 / 2 9 / c

i.1

i

BUCK H E N D E R S O N
L A B O R A T O R Y M A N A G E R
T h i s report s h a l l no t b e r eproduc ed exc ep t" in f u l l , wi thout t h e * w r i t t e na p p r o v a l o f t h e l abora t ory management . T h e r e s u l t s - i n th i s report r e l a t e•only to the i t e m s t e s t e d . • .

Page 1 of 1

Tl# W/;.WOH of rite Lotirr Colorado Kiivr Authority (LCR.1) w toproride n-liahte. Ion-cost utility nnd public w n v ' c r * ht pnrtnerybip trilb unr customer? and communities and
10 u*e our leadership rde and eiin'n>iir>ieiitnt nnthoritr to ensiirv it* protection and ciHtsimctiir use u/tbe an-n j natural resources, fix IOU is a Te.\ns coiiscnntion and
redmiiatkin district operating with no raving nutbnritr.

r o . P O X : : o A I > T I S . T X i*";^-;::? ( > i : j - t 7 5 - ) . \ v i i i ; » j 7 ) . i : - » < F A X



P O W E R T O M A K E A D I F F E R E N C E .
• • • - . - F I N A L ' A N A L Y S I S ' R E P O R T • . -

L I C A T E
AB ID: 9 6 0 4 7 6 5 S A M P L E . T Y P E : Drk. W -
• I L I T Y - T N R C C - C O - O R I G I N A L D A T E R E P O R T E D : 1 2 / 0 4 / S: C T N O * T N R C C - E R N E S T H E Y E R D U P L I C A T E D A T E R E P O R T E D : 1 2 / 0 6 / S

DATE R E C E I V E D : 1 1 / 1 5 / 5
S A M P L E D A T E : 1 1 / 1 5 / S' S A M P L E T I M E : 1122

Z A T I O N I D : . S W 183559 p l u - v l D E P T H :
PQL; in .• DATE^^METER R E S U L T S ' U N I T S M E T H O D # W A T E R A N A L Y Z E D

*nide, T o t a l <0.020 m g / L E P A 3 3 5 . 2 0.020 1 1 / 2 9 / 9 5

U C K H E N D E R S O NK B O R A T O R Y M A N A G E R
his report s h a l l not be reproduced except in f u l l , without the wri t t enf c p r b v a l o f th e l a b o r a t o r y management ; . . T h e r e s u l t s . in t h i s report r e l a t ep l y t o t h e i t e m s t e s t e d .* Page 1 of 1

I _ '
& to fi
e»fl*nr t

i Initial inn district iipvrttlin^ifilb no laving antboritr.
O B O X ' 1 0 A f S T i v . T X



I T H E P O W E R T O M A K E A D I F F E R E N C E .
. . . . . . . F I N A L A N A L Y S I S R E P O R T . . . . • . .D U P L I C A T E ' . ' ' " ' , ' . - . • • - • ; • • • '

I L A B I D : 9 6 0 4 7 6 6 S A M P L E T Y P E : D r k . W
F A C I L I T Y : T N R C C - C O . - . . O R I G I N A L D A T E R E P O R T E D : 1 2 / 0 4 /

A C C T N O : T N R C C - E R N E S T H E Y E R D U P L I C A T E D A T E R E P O R T E D : 1 2 / O g /
I D A T E R E C E I V E D : 1 1 / i s /

S A M P L E D A T E : 1 1 / l s /
/ l / SAMPLE TIME: 1205L O C A T I O N I D : S W . 1 8 3 5 6 5 b c h e e l . D E P T H :

™ . . . - . , - . . . . - . P Q L i n : . . D A T E ' " ' .P A R A M E T E R R E S U L T S U N I T S M E T H O D # • W A T E R A N A L Y Z E !
| C y a n i d e , T o t a l < 0 . 0 2 0 ' m g / Liiiiiiii

. BUCK H E N D E R S O N • ' ? • .
• L A B O R A T O R Y M A N A G E R

T h i s r epor t sha l l not be r eproduc ed .except• a p p r o v a l o f t h e l a b o r a t o r y management . T h e•only to the i t e m s t e s t e d . .

E P A 3 3 5 . 2 0.020 1 1 / 2 9 / 9 '

i n ' f u l l , wi thout t h e .wri t t en- r e s u l t s in t h i s report r e l a t e
Page 1 of 1

Tlf mission oftl* lon-er Colorado Kiivr Authority (LCKA) is to fimtittt reliable, hue-cost utility and public xenices in partnership tiifb our customers and communities and
to tife our leadership role and tnrimnmcntal tnttbority to ensure the pnttcclinn and cunsinic Hit use of the arva's natural resaurcvs. The LCfU is a Texas conservation and

Infldiiifiiimi diairict ii/terntin; irilh no taxing autbttritr.
r.o. P O X : : o . A I S T I X - . T \ : ^ T 6 7 - « : i > i s i : > ^7^•^^v \ * I : M : J . I : " S F . A \ 050.79
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M A K E A D I F F E R E N C E .

. ^ P L I C A T E
( L A B I D : 9 6 0 4 7 6 7

i C l L I T Y : T N R C C - C O
• A C C T N O : T N R C C - E R N E S T H E Y E R

^ C A T I O N I D : S W 1 8 3 5 6 8

F I N A L A N A L Y S I S REPORT
S A M P L E T Y P E : Drk. W

O R I G I N A L D A T E R E P O R T E D : 1 2 / 0 4 / 9 5
D U P L I C A T E D A T E R E P O R T E D : 1 2 / 0 6 / 9 5

DATE R E C E I V E D : 1 1 / 1 5 / 9 5
S A M P L E D A T E : 1 1 / 1 5 / 9 5 "
S A M P L E T I M E 1236

D E P T H :

a n i d e , T o t a l
R E S U L T S ,

<0.020
U N I T S
m g / L

METHOD #
E P A 3 3 5 . 2

PQL in
W A T E R
0.020

DATE
A N A L Y Z E D
1 1 / 2 9 / 9 5tt

iii**

4
U C K H E N D E R S O N

ORATORY M A N A G E R . . . :.. . . . . ... . . -
•repor t s h a l l not .be reproduced except in f u l l , without t h e wr i t t enp p r o v a l o f the" l a b o r a t o r y managemen t . ' The r e s u l t s in th i s report re latenly to the i t ems t e s t e d . Page 1 of 1

inion ofilx Low CtJumdn Khvr .-\utbnritr <LOiU is /o/mMvWf n-lM. A»r-mtf utility atid public sciriivs in partnership ui'b our custoam ami cwmuaaitia o»d
,mr k-ailcrsbip «Je and ewimnmcntal authority to vnmn ttx prrtectioa and amttntclit* w* »JO* area's natural rewwmrt Ttv LCM b a Texas twiserratM and

rt\-l<tniftii(tn district nperaiinf u'itb no laving iiulkoritr. .
05040



•Mi

I O W E R T O M A K E A D I F F E R E N C E ,
Q U A L I T Y C O N T R O L D A T A R E P O R T

• • • ; . - REPORT DATE." 1 2 / 1 2 / 9 5 . . .1
• S A M P L E I D

9604759-63 Tota l
| UPPER LIMIT

LOWER LIMIT .III
S A M P L E I D .

• 9604759-63 Total
UPPER LIMIT

_ LOWER LIMIT

II
1 S A M P L E I D

9604759-63 Tota l
— UPPER LIMIT
• LOWER LIMIT

% S P I K E R E C O V E R Y
H q - A A & s _ B a £ d Q L C u E h M n N i S a & a Z n

90.2 141.2" 92.0 97.4 95.7 98.8 98.2 97.1 96.9 158.9" 89.6 95.0
130 130 130 : 130 130 130 130 130 130 130 130 130

,70 70 70. 70 70 ,70 70 .70 70 70 7d 70

R E L A T I V E % D E V I A T I O N
HQ-AA AJS_ Ea Gd £r £u Eb Mn Ni Sa Aa Zn

-1 .8 -1 .9 -3.5 -1 .5 -1 .7 -0.4 -0.1 -0.2 -0.9 -1 .5 0.9 -1 6.3*
+15 +15 +15 +15 +15 +15 +15 +15 +15 +15 +15 +15
-15 -15 -15 -15 -15 -15 -15 -15 -15 -15 . -15 -15

i

% S T A N D A R D RECOVERY
H a - A A A i f i a C d C r C u E b M n M S e & g Z n
94.0 96.9 97.6 99.9 1 04.2 1 05.3 99.2 1 05.6 1 02.2 1 02.3 99.4 1 05.0
110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0
90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0

D i l u t i o n required on sample .
* Above QC l i m i t s due to matrix e f f e c tI
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G E N E R A L C O M P O S I T I O N
R M l - b f own to btown «tay and •lit; commonlyov*r t y t o f l l f h t o r - c o l o r M ) f h*> 10 eow»4 wnd

•nd fl f«»«*- Pf *M*<t b*nMth IK« 1 1004 p t e l nol tit* B(*IO* nhr«; In p l K « lo«rm IM-tol«d i«nocM.
I n t M f o w M o d Mnd •*«l ctov; In pi«en btack

chart f a i n t In w v h N l t h ««nd f l v * • Mil and
p«pp«r •M*cl.

Pr*4omlrHH*ly ct*»; «ont>lrM torn* thin b*di
Of IMld.

A l t * r r M l l n « t>«4t ol ««nd «nd ctov. InctudM
mMMM b«dl of r*V to brown Mnd lnt«r-b«<*d«d with 7*v cUy.

A l l w r M t l n * bwto of *r«v e tav, l u l l , and
Mndlion*. Lowvr *«r«diianM may b*hot d. whit*. Mid opaiin*.

P r a t f o m l r a i W y o t * r f * M l a l •h«l*; eontc lni
el»y. v o t w f i l c Mh, iorxHtom. «nd Itmo-
M«n«.

lnt«rb*dd«d Mnd afH Mrbon«c«owi ctay.
wndv cter. »nd »lt t; cont«lm l l p n l t * wnd
wteMte o«h.

P i M o m l n o t M v l o w l l l f « r o M wwta corf 'l a l n t o t f l • BO-TB loot thick Mnd bod n*»r
lh« m M d t a of th« f«rmMron. Contolni
thin l«n»0» ol Hmwtorw. glouconnlaMndMono *nd f lvp twn.

, F 1"* to modlwm M(X| contolnlnf «O(n« brawnl l«nllte wt»ta. In pl«cM wwl* bwta d f ekM
mcMlir* Mnd I n t o •*« upper ind lowrw wnlL

PrMdomkwtwv lawl l | f«row« otowconltk •»*•*•;
•em* iMMhton* •n^ ^Mn tot*M(l*rOvi
llrnMIon*.

Mawrr* to tMn-b*dd«d. fom*«lnoui *n4
t l l * f i l l r H f n t t t e M f M J ^ M n o IrnwbwMMlwdh r*V or brown, ^ H y , l%nl l t c •h*l«.

O»»y to brown «h«ta |n IWPOT p*n «"d f i M -conhk Mnditon* lnt«rbodd«) with wwrt*
In towtr ptrt. Th» Mndttort* h lln». to
caorw-f olnwl wtd h l f h l v Itrrwff t fMWi.

M*mlv«. trtablo. cornmonly enm^oddod,w*ll »r*Mf, I !•>•- 1» mMUwm-fyokMd,l l f h l - f f r o y Mndvton*. contvlnt Inct M t l n f•mount* of char* downdlp.

W A T E R - B E A R I N G P R O P E R T I E S
A N D D I S T R I B U T I O N O F S U P P L Y

Y M d i •m*N to tort* •mownti ol «rMn M*l*r
10 •*•!!• Oft IM llOOtf p l * l n ol I r t * •••!!»•
Rhfor.

Y k W « mod«t*l* •mount* of f r M t wvtvr.

V t a h h tm*ll •maunn of f>«*h w*i«r.
Y t a K H modwat* to tar*j» ««>«vntl ol lr**h

to • l l f f h t l v Mlln* w»t*r.
— — — — — I — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Y W d « *m*l| to moa*rM« •mouni* of lr<Mh
M W I W .

V M d * *nwll to modvrBl* Mnounti ol w*ur.

Not known to coni*ln lr«^> to ( l i g h t l y ••lln*
wat«r In ««Mhlrt«ton County .

Not known to cont*.lrt f(«*h or • I i 0 h i l v ««lln*i
w«t«r In W M h h i g t o n County.

Not known to vivid **al«r 10 wvlta InV*Mltln«ian C o u n t y . May y M i t f modw*t«
•mounU Ol •l igh t ly Mim* «*•!•> in north-
w»«t*rn PBTI ol county.

Not known to contain lr*«h or i l i g h t h / **lln«
w*t«* In WMhlnoi«n County.

Not known to ytoW w«t*r to w«ll* In
V«a*Mn«lon County. May vMd *m«»
•mount* of r i t g h t l y M l t n « w*1*t.

Not known to contain fr«*h or •light ly M l l n *MM** In W a t h l n f t o n County.

Not known to ykM w*t«r to w*4lt In
Wo*hlnf l<m County. Moy vtold *m*ll •mount*
of • l l g h t l v Mlln* wwtor.

I/In Lo* Cewniv.
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C a t a h o u l a S a n d s t o n e
The C a t a h o u l a S a n d s t o n e i s a series of a l t e r n a t i n g

beds o f gray day. tu f f , and sandstone thatu n c o n f o r m a b l y over l i e t h e J a c k s o n G r o u p . S a n d s t o n e s
in the lower part may be h a r d , w h i t e , and o p a l i n e .

The Catahoula crops out in a tt- to 4-mile-wide
band in northern W a s h i n g t o n County. N e a r the ou t crop ,
the unit has • thicknes s of about 300 f e e t . In the
southeastern part of the county, the th i cknes s increases
to a maximum of about BOO f e e t . The C a t a h o u l a iscapable of y i e ld ing moderate amounts of f r e s h to
s l i g h t l y saline water to w e l l s on the out crop" and in areasas much as 10 to 15 mi l e s d o w n d i p .

J a s p e r A q u i f e r
The J a s p e r a q u i f e r , which is equivalent to the

lower part of the F l e m i n g F o r m a t i o n of Miocene age
( T a b l e 2). *n composed of a l t e r n a t i n g beds of sand andday that u n c o n f o r m a b l y overl i e the C a t a h o u l a
Sandstone. The unit inc lude s massive, gray to brown,crossbedded sands int erbedded with gray c lay .

The J a s p e r crops out in the central part of thecounty ( F i g u r e 5). The thickness of the f o r m a t i o n near
the outcrop is about 800 f e e t , but it thickens r a p i d l ydown-dip and reaches a maximum thickness of about
1,300 f e e t near the A u s t i n - W a l l e r - W a s h i n g t o n Countyl ine. The J a s p e r i s capable of y i e l d i n g moderate to large
amounts of f r e s h to s l i g h t l y sa l ine water and is the mosth i g h l y deve loped h y d r o l o g i c unit in the county.

The a p p r o x i m a t e a l t i t u d e of the base of the J a s p e r
a q u i f e r is shown on F i g u r e 7. The dip averages about 80f e e t a mile; but l o c a l l y s t eepens to as much as 200 f ee t a
mile.

B u r k e v i l l e A q u i d u d e
The B u r k e v i l l e aqu i c lude consists g e n e r a l l y of amassive clay that overlies the J a s p e r and separates it

f r o m t h e Evange l ine a q u i f e r . I n W a s h i n g t o n County
d o w n - d i p f r o m the ou t crop , it ranges in thickness f r o m
about 120 to 200 f e e t . A l t h o u g h b a s i c a l l y a c o n f i n i n g
layer, the B u r k e v i l l e contains some th in beds of sandwhich l o c a l l y y i e l d small amounts of f r e sh water.

E v a n g e l i n e A q u i f e r
The Evangel ine a q u i f e r is a sequence of a l t e r n a t i n g

c lays and sands above the B u r k e v i l l e aquiclude. In
place s , black chert grains in the wh i t i sh sands produce a
s a l t and p epp er e f f e c t . The E v a n g e l i n e inc lude s t h e
upper part of the F l e m i n g F o r m a t i o n of Miocene age
and the a l t e r n a t i n g sands and c l a y s of the G o l i a d Sand of
P l i o c e n e age. The E v a n g e l i n e has a maximum thickness

of a p p r o x i m a t e l y 550 f e e t in extreme southeastern
W a s h i n g t o n County, where the E v a n g e l i n e y i e l d s
moderate amounts of f r e s h water to we l l s . The
a p p r o x i m a t e a l t i t u d e of the base of the Evange l ine isshown in F i g u r e 6,

A l l u v i u m of the Brazos River
G e n e r a l l y , the a l l u v i a l d e p o s i t s are composed of

red-brown to brown c lay and s i l t , f i n e to coarse sand,and gravel. These sediments tense, i n t e r f i n g e r , and grade
l a t e r a l l y or vertically into f iner or coarser materials.N o r m a l l y , the f i n e r grained materials predominate in the
upper part of the a l l u v i u m ; the coarser grained material s ,
such as gravel, occur in the lower pan.

A l l u v i a l depos i t s occur in Washington County asf l o o d p l a i n a l l u v i u m and terrace depos i t s (Cronin andWil son . 1967). The terrace materials exist as remnantsthat cap h i l l t o p s or stand as isolated bodies above thef l o o d p l a i n . None of the terrace depo s i t s are
h y d r o l o g i e s ! t y s i g n i f i c a n t in Wash ing ton County.

The f l o o d p l a i n a l l u v i u m , which consists o f sand,gravel, s i l t , and c lay , contains abundant fre sh water.These d e p o s i t s , which rest u n c o n f o r m a b l y on thetruncated surfaces of the older bedrock units, attain amaximum thickness of about 75 feet . In place s , the
a l l u v i u m contains extensive gravel beds that are 30 to 40f e e t thick.

In a d d i t i o n to the a l l u v i u m deposited along theBrazos River, a l l u v i u m is also present along Yegua Creek,Jackson Creek, Red G u l l y , Caney Creek, and Mill Creek.The tributary stream al luvium is in hydrotogicc o n t i n u i t y with and thus is assigned to the a l l u v i u m ofthe Brazos River.
A more comple te discussion of the a l luvium of theBrazos River can be f o u n d in Cronin and Wil s on (1967)

and Cronin and others (1963).

G R O U N D - W A T E R H Y D R O L O G Y
The general p r i n c i p l e s o f ground-water hydrologyas they a p p l y to Washington County are discussed in thissection of the report. For addi t ional in f o rmat i on , thereader is referred to: Baldwin and McGuinness (1963).L e o p o l d and Langbein (1960), Meinzer (1923a, p.

2-142; 1923b), and T o d d (1959, p. 14-114).

Source and Occurrence of Ground Water
P r e c i p i t a t i o n wi th in the county and in a d j o i n i n g

areas to the north and northwest is the main source ofground water in Washington County. Most p r e c i p i t a t i o n
runs off as s t r e a m f l o w ; part is evaporated at the lands u r f a c e , transpired by p l a n t s or retained by c a p i l l a r y

- 17
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340

355

333

455

400

350

255

270

265

330

342
278

W A T E R L E V E LBELOW
L A H D S U R -

F A C E D A 1 U N( F T )

4-

•f

•f

124.4

--

76.8

+21. 8

--

1 S . O

+

••
+

DATE OF
H E A S U f t E -M C N T

J u l y 2 3 , , 1 9 4 2

do.

Jan. 3, 1969

Dec. 12, 1968

1

J u l y 26 , 1966
•

Nov. 19, 1968

—

Nov. 19, 1968

J u l y 31, 1942

—
J u l y 24, 1942

M E T H O D
OF

L I F T

J , E , l / 2Move
E,<1
F l o w *

J , E ,riova
S , E , l

N

T , E , 2 0

MF l e w .

J , E , l

N

F t o w « , N

H
F l o w *

useOF
W A T E R

D

D

D

D

U

r

s

D

U

U

U
U

R E M A R K S

H * « i u r * d f l o w 0.4 (pa.
J u l y 2 3 , 1942.
F l o w • M i l " t r l c k U - ,
J u l y 2 3 , 1942.
C « t l M t « 4 (low 4 |pw,
I«n. 3, 1969.
C«»lnt • l o t t e d (FOB 301
to 352 (t .
Dug *•!!( rock curb.O l d w « l l .
Cuinc c l o t t t d f r o a 470
to 300, 50S to 625, 775
to 795, 805 to 825, 930
to 950, 960 to 970, 965
to 990, and 1,025 to1 ,060 f t . y
Op* a hol«. R e p o r t e d
f l o w 10 sp*, S e p t . 27 ,1965. y
R e p o r t e d f l o w e d u n t i l
1962.
S e l e v l c t e i t h o l e . R e -
p o r t e d f l o w e d un t i l1962.
E e t l M t e d f l o w 10 ipm,
J u l y 3 1 , 1942.

H e e i u r e d f l o w 6 ipm,
J u l y 2 4 , 1942. f t e p o r t e d
no l o n g e r f l o w t , Oct.
16, 1959.

Set f o o t n o t t t •! •«! of U b l o .

• am • • • • • in •I I I I I I



T a b l e 6.--Record* o f U e l l i , S p r i n g * , a n d T e » l H o l e t - - C o n l l n u e d

W E L L

Y Y - 5 9 - S J - 3 0 2

* 30]

306

* 303

* 306

* 401
* 402

403
40)

* 501

502
503

* 304

50

O W N E R

M . W . F r a e M o

da.

S t . J o h n ' s
Church

H . U . Fr««B*n

L. C. J e » k e

Robert Lang*
do.

Lool« Look
0. L. M o t r l i

The Old Brato*Fort*
••Jack* an we l l 1
Brtnha*) Bowlln(

Corp.
do.

Edvla Dreebn

D R I L L E R

..

Ponykal D r i l l i n g
Co.

do.

E . A . H o l l y C o .

Ed Ha far

A l f r e d Conk 1 I n
raa*k«l D r i l l i n g

Co.
E. C a j e i k *
Foen*k«l D r l l l l n s

Co.
BeeuaUec I r o n

Hark*
S h a l l Oil Co.
P o a y f c e l Or 11 l i n g

Co.
do.

do.

D A T E
COM-
• L E f -

EO

.. •

1955

196S

1955

1930

1933
1961

1930
1966

196*

1963
19)9

1964

196}

D E P T HOFW E L L
( F T )

80

261

312

229

216

434
436

09
126

292

11,614
420

480

167

D I A H -
C T l f t

OF
W E L L

( I N )

6

4

4

e

3

4
4

4
4

4

--
4

4

4

W A T E R -
B E A R -

I N G
U N I T

J

J

J

J

J

J
J

J
J

J

—
J

J

J

A L T I -T U D E
OF LAND
S U R F A C E

( F T )
261

261

3 / 1

255

250

422
422

405
3BO

355

352
405

400

392

W A T E R L E V E L
BELOW

L A N D S U R -
F A C E O A T U H

(")

5.0

+9.2

108

10.5

30

..
123.9

32.0
45

150 f-

--
--

141

112

DATE OF
M E A S U R E -

M E N T

N o v . 19, 196B
,

do.

J a n . 1965

P«b. 11, 1969

1930

--
Oct. 17, 1968

Dec. 12, 1968
S * p t . 1966

Nov. 1964

--
--

J u n « 1964

Hay 1965

H E T H O O
OF

L I F T

H

J , E , l / 2riowi
S , E , < 1

S , Ei
•M

J , E , 3
S , E , 2

S , 6 , 1 / 3
S , E , l / 2

S , E , 1

—
8,1

S , E ,
1 1/2

S , l t < l

U S EOF
U A T E R

U

D

D

D

U

r
r
0
D

U

! _ ' » —

lod
Ind

D

R E M A R K S

R e p o r t e d w e l l M J T b e
caved. O l d N e l l .
Meeaured f l o w 11 gpe t .
N o v . 19, 1968. Re-
p o r t e d ha* • v l p h u r odor
C a a t n f e l o t t c d f r o * 1 7 2
to 202 it. 2/
R e p o r t e d f l o w e d when
d r i l l e d , a n d f o r
»ev*tal year* th er e-
a f t e r .
f e a t u r e d f l o w 1 . 7 gpei.
J u l y 2 , 1942. R e p o r t e d
no l o n g e r f l o w e d In
1968.

C a e l n g • l o t t e d f r o * 112
to 126 ft. 1}
C e e l n g e l o t t a d fro* 264
t o 2 S 4 f t .
Oil t eat . J/

f a e t n g a l o t t e d fro* 4 4 7
Co 480 ft. */

. C a a l n g a l o t t e d f r o e i 138to 167 ft. y

o>

S«* f o o t n o t c t at and of U b U .



T a b l e 6 .--Record! o f W e l l * , S p r i n g s , a n d T e s t M o l e * - - C o n | l n w e d

* Y Y - 5 9 - 5 3 - 6 0 2

603

606

701

* 702

* 703

704
• 802
* 803

804

80S

806

808

809
* 810
* 811

O W N E R

Brenhe* P e c k i n g
Co.

Robert Caece«p

F. C. K u g e l

M l . P l l g r l a i
Church

"• <M'""°
Robert Langa

T r a v l s K » l t h
V . W h l t M r e h

do.
U. E n g e l a g e

Leo H t n s e

C a l v i n BoreMO

W i l f r e d H o r d t

J . A ; Boeker
F r e d W e l o
Char lee Hodd*

O R I L L E R

•-

A. B. Conk I Ing

Beauailer IronWork*
"

--

F o a i y k a l D r i l l i n g
Co.

J . W . Schv l ck er t
J t f D r i l l i n g
A. B. C o n k l l n
POBvkel D r i l l i n g

Co.
do.

do.

A. B. C o n k l l n

P r e l e a t t j e r Broa.
--
••

D A T E
COM-
P L E T -

ED

1942

1955

1957

-•

1910

1951

1900
1965
1950
1967

1964

1967

1954

1962
1890

~-

D E P T HOF
W E L L( F T )

48

135

495

40

34

337

30
457
127
168

176

63

125

105
41
76

D I A M -
E T E R

OF
W E L L

( I N )

5

4

4

26

48

4

38
4
4
4

4

4

4

4
24

6

W A T E R -BEAR-
I N G

U N I T

B

B

J

J

J

J

B
J
J

B-J

J

B

B

B
B
B

A L T I -
T U D E

O F L A N D
S U R F A C E(")

289

339

330

342

300

335

196
405
406
380

390

398

325

350
311
370

W A T g R L E V E L
BELOW

L A N D S U R -
F A C E D A T U M

( F T )

32

•-

too
"

23.224.1

•f

22.8
127.1

--
105

120

48

40

59.3
31.7
67

DATE OF
M E A S U R E -

M E N T

Key ' 1942

--

F a b . 1969

i

J u l y 2 2 , 1942
Oct. 17, 1968

J u n e 1951

Dec. 27, 1968
Oct. 17, 1968

--"
A u g . 1967

Apr. 1964

Oct. 1967

1965

Dec. 19, 1968
J u l y 1 5 , 1942
J u l y 1942

M E T H O DOF
L I F T

N

M.I

V l / 2
H

J . E , 3 / 4

J , E , l / 2
F l o w a
J . E . l / 2
$ , E , 1
F . E . I / 2
S . E . l / 2

S , E , L / 2

M . i / .
J . E . I

J . B , l / 2
N
H

U S EOF
W A T E R

U

I r r

I n d

U

I n d

D

D
D
0
D

D

D

S

D
U
U

R E M A R K S

G a t i n g a l o t t e d f r o * 1 2 5
to 1)5 ft. 2y

C a s i n g a l o t t e d f r o * 4 7 5
t o 495 f t .
Dug w e l t , c oncr e t e curb
D r y , Oct. 17, 1968.
D u g w e l l , c oncr e t e curbF e a t l c l d c a n d herbic ide
•ne ly s ea taken Oct. 17,
1968; r e e u l t e n ega t iv e .
R e p o r t e d n o t f l o w i n g I n
1968.
Dug w e l l , c o n c r e t e curb

C a s i n g s l o t t e d f r o > 149
to 168 ft. 2j
C a a l n g a l o t t e d f r o e i 1 5 6
to 176 f t . 2j
C a e l n g a l o t t e d ( r o e ) 50
t o ' 6 3 f t . 2 j
C a e l n g s l o t t e d f r o e i 1 1 5
t o 1 2 5 f t .

D u g w e l l , t i l e curb.
O l d w e l l .

Set f o o t n o t * > at end of t*bl«.

r r - T f l i .



T « b l « 6.--Record! o f W e I I t , S p r i n g * , » n d T e n H o l e s — C o n t i n u e d

W E L L

Yt-59-53-901

902

903

904

* 905

* jf. 906

* 907

* 908

* %. 909

* d f ^ t t o

* 9U

O W N E R

C i t y of 8c*nhM
w e l l 1

C i t y o f Brenheet
w e l l 2

C i t y o f f t i enha*
w e l l 3

C i t y o f Brenhw
we l l 4

C t t y o f Brenht*
w e l l 5

C t t y o f Breohe*
w e l l 6

C i t y o f Brenha*w * L t I
C i t y o f BrenhM

w e l l 8
C i t y o f Bc«nha*wel l 9

C t t y o f Brenhaa
w e l l 10

C t t y of BveobMwel l 11

D R I L L E R

„

--

C. C. Booth

do.

L e y n e - T e x e » Co.

J . U . J j c k i o a

do.

--

L e y n e - T t K i t Co .

do.

T.M. H.t«W«U»

O A T C
C O H -ncr-EO

1913

1913

1913

1913

1933

1933

1934

1944

1948

1948

1932

D E P T HOF
<")

320

185

182

96

1,315

143

198

200

3U

fyn
""

393

D I A M -E T E R
OFwell

( I H )

8

12

8

12

8

10

10

6

5

.- to

10

U A T E R -
U A R -

I H C
U N I T

J

J

J

8

T c .

J ; B l

J

J

J

J

J

Am-T U O I
O F L A N D
S U R F A C E( F T )

310

320

310

310

310

310

310

310

310

310

280

W A T E R U V E I
B E L O W

L A N D S U R -
F A C E D A T U M

( F T )

38.7
3 7 ! 2
59.5
36.6
58.8

10.7

35.3

41.0

67.2

-.

82.3
(8.1

70

63

M T E O F
M E A S U R E -M E N T

June 23, 1942N o v . 20, 1942
J u n e 23, 1942N o v . 20, 1942
N o v . 20, 1942

June 23, 1942
-

Hey 22, 1961

F e b . 13 , 1969

Hey 22, 1961

._

J u l y 24 , 1968
F e b . 11, 1969

J e n . 1949

H u t . 1932

MET MOOOF
L I F T

N

N

N

N

N

1,6,3

N

N

T . M O
T,E 40

T , E , 6 0

U S l
OF

W A T E R

U

f U

*u
f V

.-. U

t

U

0

r

- p

t

R E M A R K S

Abandoned In 19>4; de -
• t r o y e d p r i o r t o 1959.
D e s t r o y e d p c t o r t o 1 9 V ,

D e s t r o y e d p r i o r to 1968

S c r e e n f r o . 1 , 2 1 0 - 1 , 2 4 0 ,
1 ,298-1 ,320 , end 1,432-
1,495 f t . 2 y 3 /

W a t e r l e v e l e t t a e u r e d
w h i t e w a t e r we* cee-
c a d l n t t h i o u f h h o l e I n
c a e l n g at around 30f t . 2 y
j ,

S c r e e n f r o e t 98-121, 119-139, 169-190, 371-401,
424-434, end 479-312 ft.
S c r e e n f r o * 84-120, 119
150, 188-211, 360-380,
438-449, end 468-490 ft.

S c r e e n (row 73-88, 95-
107, 122-142, 163-207,
298-308, 345-395, 463-
305, 318-323 ft. 2/

en

See of t*bl*.v\0 ^J



T a b l « 6 . -*Rtcor< f« o f W t l l t , S p r l n g i , a n d T « i t H o l « t ~ - C o n t l n u * d

W E L L

• Y Y - 3 9 - 3 3 - 9 1 2

913

* 914
* 915

* 916

917

* 910

919

— — — — — — — — — — —

O W N E R

C i t y o f Br*nhM.

C i t y o f Branha*
mil 9

T r a v t a V o a l k e l K
C i t y o f Branhaai

mil 12

C i t y of Branha*mil 1)

Branhaai C o t t o nH l l l a m i l 1
Branna* C o t t o nM i l l * mil 2
Bcvnha* C o t t o n

H l l l p m i l 3

— — — — — — — — — — — —

D R I L L E R

r -
L a y n a - T e x a i Co.

and J o h n Booth

t a y n a - T a x a a Co.
Tax* a W a t e rH e l l a

do.

B«au*l*r I r o n
Work*

do.

F o B y k i l D r l l U n gCo.

D A T EC O M -
P U T -

ED

1084

1930

1907
1963

1968

1963

..

1962

D E P T HOFW E L L
( F T )

S p r i n g

1,304

783
820

1,000

660

398

333

D I A M -
E T E Ror
V E I L

( I N )

--

16

12
12

12

4

4

8

W A T I R -
B C A R -

I N C
U N I T

B

T e a

J
J

J

J

J

J

A L T I -
T U D EO F L A N D

S U R F A C E( F T )
303

310

336
267

313

310

310

310

V A T E R L E V E L
BELOW

L A N D S U R -
F A C E D A T U M

( F T )

•f

—

--
42

200

71

96.6

..

D A T E O F
M E A S U R E -

M E N T

J * n . 2,' 1969

..

—
Dtc . 1963

A p r . 1938

1963

J u l y 3 0 , I 9 6 0

..

M E T H O DOF
L I F T

F l o w *

i

K

T , £ , 1 0
!,*,»

T , E , 1 0 0

s,e,s
s,e,3

T , K , S

U S EOF
W A T E R

P

U

P
P

P

.

Ind

Ind

Ind

R E M A R K S

S p r i n g , d u g o u t a n d
b r i c k l i n e d , u»ed f o r
" w a l l r e i a r v o l r " . I n
uia alnc* about 1884,
a i a u x i l i a r y p u b l i c
• u p p l y aourca. R a p o r t a dt o f l o w c o n t i n u o u s l y .
M a a a u r a d d l t c h a r g * 12
I P * , J a n . 2 , 1969.
M*a*utad t a n p . l l * C .
W e l l n«v*r uacd. Ona of
two w e l l * nuabarad H9**.
S c r a * n f r o * 1 , 2 1 6 - 1 , 2 3 4 ,
1 , 2 5 7 - 1 , 3 0 3 , 1 ,333-
1 ,396 , and 1,432-1,501
f t . R a p o r t a d y l a l d 4 0 6IP*, y

C a s l n g i 1 2 - l n . t o 413
f t ; 10-ln. f r o * 4 1 3 t o
8 2 0 f t . S c r a a n fro* 7 3 -
86, 120-143, 330*414,
468-318, and 730-810
f t . 2;
C a a l n g i 1 2 - l n . t o 320f t ; 1 0 - I t . , f r o * 320-
1,000 f t . S c r a a o f r o *
120 to 133, 393 to 470,
320 to 393, 833 to 063,
and 970 to 990 ft.
C a i l n g • l o t t e d f ro* 464
to 342 f t .
G a t i n g a l o t t e d fro* 3 4 9
to 377 f t .
S c r a t n fro* 494 to 333f t . 2;

S«* f o o t no to at end of t a b U ,

v UW fc- JUt
f l , t l



T a b l e 6 . - - R e c o r d * o f W e l l * , S p r i n g s , a n d T e n H o t e i - - C o n t I n o e d

. ) -' . .
. - W E L L

* Y Y - 5 9 - 5 3 - 9 2 0

* . . ' 9 2 1

* " 922

* • .913

* . . «*

* ' 925

- ...
* . ' 9 2 6
* • . :. 54-101

\,
10'

\ ;
. 103

* -., . lw

. ' • . . 1 0
' • . 2 0

O W N E R

Brenhan C o t t o n
M i l l - v e i l 4

f i r e n h e n C o t t o n
M t l l l

Brenhan B o t t l l n f
Co.

B l u f l t e l l
C r e a m e r l e a

M, C. M o r r l »

L o u l a e S t o n e

A l b e r t X r a n e r
H . S c honour g

C i t y o f f t r e n n a a
A i r p o r t

D . R . W e l l m a n

M r » . f . S c h u l t e
H e n r y W e I loan

f . F u l b e r g .

D R I L L E R

Beaunler I r o n
W o r k i

do.

E , C a j e a k e

do .

A. B. Conk 1 In

- - F o s e y

H a l t e r R l n n
B & P D r i l l i n g

Co.
Beaualer I r o nf o r k i

F o * y k a l D r i l l i n g
Co.

do.
do.

Mount S e l r a a n

D A T E
OM-

P L E T -
E D

1967

1903

1955

1923

1960

1895

1930
1956

1 9 6 ;

1965

1958
1963

1941

D E P T H 'OF
W E L L( F T )

587

200

166

180

212

700

102
433

210

116

36
11

4 ,76

D I A M -
E T E R

OFW E L L
( I N )

6

1 0 3 / f t

6

6

4

5

3-
k

6

4

4
k

••

W A T E R -
B E A R -

I N G .
U N I T

J '

J

J

J

Ev

J

Ev
J

J

J

J
J

-•

A L T I -
T U D E

O F L A N D
S U R F A C E

( F T )

2 T O

310

335

315

,372

3 7 5

370
260

' . 2 4 0

308

342
285

283

W A T E R L E V E L
B E L O W

L A N D S U R -
F A C E D A T U M

( F T )

.,

f c O
7 3 . 3
40

79.0

132.9

-- '

--
1.1

.6

83

43.4
+

—

D A T E O FM E A S U R E -
M E N T .

.. .

J u l y 1941
J u l y 3 0 , 1968

1955

A u g . 2 3 , I % 8

N o v . 22, 1968

..

—
S e p t . 1 6 , 1968

do.

A p r . 1965

A u g . 16, 1%8
J a n . 2 9 , 1963

.

H f T H O O
OF

L I F T

T , E , 4 0

N

S , E ,
1 1 / 2

S , E , 5

S , E , 3 / 4

N

N
S , E

S , E , 3

S . E . l / 2

S , E , 3 / 4
F l o v a ,

H
--

ust
Of

U A T t R

Ind .

U

I n d

I n d

D

U

U
D

P

D

0
D

--

R E M A R K S

Scr*«o fro* 2% to 416
f t . R e p o r t e d p u s h i n glewl 250 f t .

S c r e e n I r o n 163 to 168
t t .

S c r e e n f r o m 1 6 0 t o 1 8 0
f t . : U i e d f o r c o o l i n g
a n d w a i h i n g .
S c r e e n f r o a 198 to 212f t .
O c l L U d b c l o r e 1906 b y
K e b e r a t o n * . A t 1,500f t . w a t e r r o t e t o
w i t h i n 4 0 f t . o f t h e
* u r f « c e , b u t t h e w e l l
d i d n o t f l o w .

C * s l n g s l o t t e d f r o n 4 1 2
t o 4 3 3 f t .
C a a t n g a l o t t e d ' f r o n 1 6 8
t o 2 1 0 f t . T e * t hoi*343 f t .
C a i l n g B l o t t e d f r o m 1 0 4
t o 114 f t . Pump ac t a t
105 It. 2/

C a s i n g e l o t t e d f r o m 1 0 3t o u s f t . y
O i l t e a t , i f

O)

S e t ! f o o t n o t e s a t e n d o f t a b l e .
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
REGION 6

H O U S T O N B R A N C H *
1 0 6 2 5 F A L L S T O N E R D .

H O U S T O N , T E X A S 77099

M E M O R A N D U M

D a t e : 5-15-1996
S u b j e c t : Contract Laboratory Program Data Review
F r o m : M e l v i n L . R i t t e r , E S A T R P O , 6 M D - H C
T o : B . C a n e l l a s , 6 S F - R AC

^ S i t e : OLD BRAZOS FORGE ________
C a s e # : 24517

O S D G # : M F G - H 3 5

c - The EPA Region 6 H o u s t o n Branch ESAT data v a l i d a t i o n team hasc o m p l e t e d a review of the submi t t ed Contrac t Laboratory ProgramC~ ( CLP ) data package for the r e f e r e n c e d site. The s a m p l e s analyzedand reviewed are d e t a i l e d in the a t t a ch ed Regional data review andC* a s s e s sment report for t h i s case.
The d a t a p a c k a g e was f o u n d to be:cr ( ) A c c e p t a b l e : No m a j o r problems with da ta package .
( X ) P r o v i s i o n a l : U s e o f da ta reguires cau t ion.Data is a c c e p t a b l e for Regional use. Prob l ems are noted inthe review r epor t .
( ) U n a c c e p t a b l e : Some or all of d a t a should hot be used.Problems are noted in the review report.
Q u e s t i o n s r e g a r d i n g the d a t a review report can be addre s s ed to me.
A t t a c h m e n t s

c c : R. F l o r e s , R e g i o n 6 C L P / T P O
M . E l - f e k y , Region 6 Data C o o r d i n a t o r
F i l e s ( 2 ) •mi

Recyclwl/Recyclable<\ Prirt«d w«h Sov/Canola Ink on oacwr that



U S E P A R E G I O N : V I

I N O R G A N I C R E G I O N A L A C C E P T A N C E / R E J E C T I O N / R E D U C E D V A L U E R E C O M M E N D A T I O N F O R M
K K K X K K X M K K K K K K K K K

I L A B C O D E : C H E M C A S E N O . : 24517 S D G N O . : M F G H 3 S I " * 0 6 / 0 3 / 9 6 X
I S I T E N A M E : O L D B R A Z O S F O R G E N U M B E R O F S A M P L E S : I B I K X K K * X X « K X « K K M K X K
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — * S D G M A I L D A T E x

* 0 5 / 0 7 / 9 6 x
P A R T I . D A T A A C C E P T A N C E O R R E J E C T I O N X X K X X X K X * X K « K K K K X

I N S T R U C T I O N S : E P A R E G I O N S M U S T A C C E P T O R R E J E C T D A T A W I T H I N 3 0 D A Y S . I F D A T A A R E B E I N G R E J E C T E D , T H I S F O R M
M U S T B E A C C O M P A N I E D B Y 1 . ) A S I G N E D M E M O F R O M T H E R E G I O N A L O F F I C I A L D E S C R I B I N G T H E C O N T R A C T U A L R E A S O N S F O R
R E J E C T I O N . A T T A C H A L L R E L A T E D D O C U M E N T S ( D A T A R E V I E W S , T E L E P H O N E L O G S , E T C . ) , 2 . ) A L L R E J E C T E D D A T A .

A . F U L L D A T A A C C E P T A N C E O R R E J E C T I O N
C H E C K O N E O F T H E F O L L O W I N G I F Y O U F U L L Y A C C E P T O R F U L L Y R E J E C T A L L S A M P L E S I N T H I S S D G .

A C C E P T A L L ____ R E J E C T A L L

B . R E J E C T I O N O F A L L S A M P L E S F O R A P A R T I C U L A R F R A C T I O N
C H E C K O N E O F T H E F O L L O W I N G I F Y O U F U L L Y R E J E C T A L L S A M P L E S I N A P A R T I C U L A R F R A C T I O N I N T H I S S D G .

_ _ . A L L F R A C T I O N S N O T M A R K E D A S R E J E C T E D A R E A C C E P T E D .

C " R E J E C T A L L : ____ M E T A L S ____ C Y A N I D E

l"eT R E J E C T I O N A T T H E S A M P L E A N D F R A C T I O N A L L E V E L
C H E C K T H E F O L L O W I N G T O R E J E C T S A M P L E S A T T H E S A M P L E / F R A C T I O N A L L E V E L A N D C O M P L E T E T H E R E V E R S E S I D E
O F T H I S F O R M .

____ P A R T I A L A C C E P T A N C E A N D R E J E C T I O N B Y S A M P L E / F R A C T I O NO !
P A R T I I . R E D U C E D V A L U Ec:
I N S T R U C T I O N S : R E G I O N R E C O M M E N D S R E D U C E D V A L U E A N D R E T A I N S T H E D A T A . F O R A R E D U C E D V A L U E T O B E P R O C E S S E D , T H I SF O R M M U S T B E A C C O M P A N I E D B Y A S I G N E D M E M O F R O M T H E R E G I O N A L O F F I C I A L C I T I N G T H E C O N T R A C T U A L N O N - C O M P L I A N C E ;T H E C O L L A R A M O U N T F O R R E D U C E D V A L U E ; A N D A W R I T T E N J U S T I F I C A T I O N ( N A R R A T I V E ) O F H O W S A M P L E W O R T H W A SD E T E R M I N E D F O R E A C H A F F E C T E D S A M P L E . A T T A C H A L L R E L A T E D D O C U M E N T S ( D A T A R E V I E W S , T E L E P H O N E L O G S , E T C . )

C"
C H E C K _ O N E O F T H E F O L L O W I N G :

N O R E D U C E D V A L U E ____ REDUCED V A C U E ( C O M P L E T E R E V E R S E S I D E )

I D E N T I F Y T H E S A M P L E S / F R A C T I O N S T H A T A R E R E C O M M E N D E D F O R R E D U C E D V A L U E O N T H E R E V E R S E S I D E O F T H I S F O R M .

X K K x x x x K f t K K K X X K K t t x x x x K K K K x x K K X T H I S F O R M C A N N O T B E P R O C E E S S E D W I T H O U T A S I G N A T U R E *x«xx*xxxxxxx**xit**x*xx»iixxx
* «
* X
* N A M E O F R E G I O N A L O F F I C I A L : /tf/)tt/tffffJ,f) xf^V^Sx^X/___________________________________ X
£ >*̂  H

« SIGNATURE: ________'^^^^/^^ ^?V^*^___________________ D A T E : ^<--S6 "T^O _______ *
/ / fl ~^~* S E N D T H I S F O R M T O : C L A S S C / 0 D Y N C O R P x

* I N V O I C E P R O C E S S I N G * C A L C U L A T I O N GROUP x
* 3 0 0 N O R T H L E E S T R E E T , A L E X A N D R I A , V A 22314 x
* x
*****««*»)

K X K « X X K X t t * M K X M « X X X K » X K X K X X * K t t K K K f t X * K * X K K N

* S E E L I S T O F S A M P L E S O N R E V E R S E S I D E » 0 7 0 f t ?
K f t K X M K X X K K X X K X X * * X t f K « X X X X K X « X X K X X X X K K X X H X * *



L A B C O D E : C H E H C A S E N O . : 2<*517 S D G N O . : H F G H 3 5 I

P A R T I I I . P A R T I A L A C C E P T A N C E A N D R E J E C T I O N B Y . S A M P L E
-»

E N T E R A N " X " I N T H E B L O C K T O T H E R I G H T O F T H E " V F O R T H E F R A C T I O N R E C O M M E N D E D F O R R E J E C T I O N
E K T E R A " D " I N T H E BLOCK T O T H E R I G H T O F T H E " Y " F O R T H E F R A C T I O N R E C O M M E N D E D F O R R E D U C E D V A L U E
A L L S A M P L E S T H A T A R E N O T M A R K E D W I T H A N " X " O R A " D " A R E A C C E P T E D .

S A M P L E

L C S S

M F G D 9 7

M F G D 9 9

K F G E O O

£ < * M F G H 3 S

<T MFGH36
1 _ _ _ _ _ _ _ _ _ _

T M F G H 3 S_L__....._.._
1 H F G H 3 9

1 M F G H 3 9 D

L M F G H 3 9 S

£ ? H F G H 4 Q

f ~ M F G H 4 1
1— ".- —— ——F M F G I W Zi _ _ _ _ _ _ _ _ _ _ _i _ _ _ _ _ _ _ _ _
1 M F G H 4 3
1—— — — —— -
1 H F G H 4 4
1- — — — — —
1 M F G H 4 5
1- ——
1 MFGH46

1 F R A C T I O N S A N A L Y Z E D
1 M E T A L S I C Y A N I D E

1 Y | 1 Y 1

1 Y | 1 Y |

1 Y | 1 Y |

1 Y | 1 Y |

1 Y- | 1 Y |

1 Y | 1 Y 1

1 Y | 1 Y 1

1 Y | 1 Y |

1 Y | 1 Y 1

1 Y | 1 Y 1

I Y | 1 Y 1

1 Y | I Y 1

1 Y | 1 Y 1

1 Y | I Y I

1 Y | 1 Y 1

1 Y | 1 Y 1

1 Y | 1 Y 1

I Y | I Y | t
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L O C K H E E D E N V I R O N M E N T A L S Y S T E M S & T E C H N O L O G I E S C O .T W O " A L L E N C E N T E R1 2 0 0 S M I T H S T R E E T , S U I T E 8 0 0H O U S T O N , T X 77002
M E M O R A N D U M
D A T E : May 10 , 1996
T O : D r . M e l v i n R i t t e r , E S A T R P O , Region V I
F R O M : D r . T o m C . H . C h i a n g , E S A T E T M , Region V I

J^ L HS U B J E C T : C L P Data Review
R E F : T D F f t 6 - 6 2 4 7 A E S A T F i l e # 11970

^ A t t a c h e d i s the d a t a review summary for Case f t 24517 .
S D G f t M F G H 1 5

. S i t e OLD BRAZOS
n-. F O R G E
O C O M M E N T S :
~ I . C O N T R A C T U A L A S S E S S M E N T O F D A T A P A C K A G E :
O !The hard copy d a t a review d e t e c t e d t h e f o l l o w i n g contrac tualCt n o n - c o m p l i a n c e . T h i s n o n - c o m p l i a n c e was not d e t e c t e d by

C C S .c-
The l a b o r a t o r y a n a l y z e d an I n t e r f e r e n c e Check S a m p l e AB^ (ICSAB) that does not correspond to T a b l e 2 on p a g e^ E-21 o f S O W I L M 0 4 . 0 . N o r e s u l t s were a f f e c t e d .

C T - I I . T E C H N I C A L / U S A B I L I T Y A S S E S S M E N T O F D A T A P A C K A G E :
A t o t a l o f 360 r e s u l t s were reviewed for th i s d a t a package .T h e reviewer q u a l i f i e d l e s s than f i v e percent o f t h er e s u l t s . T h e d a t a p a c k a g e i s t e c h n i c a l l y provi s i onalbecause three arsenic r e s u l t s h a d incon s i s t en t I C P r e p l i c a t er e a d i n g s .
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N 6

H O U S T O N B R A N C H
10625 F A L L S T O N E ROAD
H O U S T O N , T E X A S 77099

I N O R G A N I C R E G I O N A L D A T A A S S E S S M E N T
C A S E N O . 24517
L A B O R A T O R Y C H E M
C O N T R A C T # 6 8 - D 5 - 0 1 6 6
S D G # M F G H 3 5
S O W # I L M 0 4 . 0
A C C T # 6 T F A J N 4 3 S F #
S A M P L E N O . : M F G - D 9 7

M F G - D 9 9
M F G - E O O
M F G - H 3 5

S I T E O L D B R A Z O S F O R G E
NO. OF SAMPLES 15
M A T R I X S O I L
R E V I E W E R ( I F N O T E S D ) E S A T
R E V I E W E R ' S N A M E Mervin Doucet

T F A U Z Z C O M P L E T I O N D A T E M a v 1 0 , 1 9 9 6
M F G - H 3 6 M F G - H 4 0 M F G - H 4 4
M F G - H 3 7 M F G - H 4 1 M F G - H 4 5
M F G - H 3 8 M F G - H 4 2 M F G - H 4 6
M F G - H 3 9 M F G - H 4 3

D A T A A S S E S S M E N T S U M M A R Y
I C P H G C Y A N I D E

--
o
cr
r
c*-
C"

1.
2.
3.
4 .
5.
6.
7.
8.
9.

10.
11.

H O L D I N G T I M E S
C A L I B R A T I O N S
B L A N K S
M A T R I X S P I K E S
D U P L I C A T E A N A L Y S I S
I C P Q C
FAA QC
L C S
S A M P L E V E R I F I C A T I O N
O T H E R QC
O V E R A L L A S S E S S M E N T

O = D a t a had no p r o b l e m s .M = D a t a q u a l i f i e d because of m a j o r or minor p r o b l e m s .Z = D a t a u n a c c e p t a b l e .
N / A = N o t a p p l i c a b l e

Oo
0 'oo
M
Ooo
M

O
O
0o
0

0o
0
0

o
0
0o
0

oo
0o

A C T I O N I T E M S :s o l u t i o n . T h e l a bora t o ry a n a l y z e d a n incorrect I C S A B

A R E A S O F C O N C E R N : I n c o n s i s t e n t I C P r e p l i c a t e r e a d i n g s were
r e p o r t e d f o r three arsenic r e s u l t s .
N O T A B L E P E R F O R M A N C E :

07005



INORGANIC QA R E V I E W
* C O N T I N U A T I O N P A G E

C a s e 24517 SDG M F G H 3 5 S i t e OLD BRAZOS FORGE Lab C H E M
C O M M E N T S : T h e d a t a p a c k a g e c o n s i s t e d o f 1 5 soil s a m p l e s f o rt o t a l m e t a l s and cyanide a n a l y s i s by I L M 0 4 . 0 . A c c o r d i n g t o t h eI T R / C O C , s a m p l e M F G - H 3 9 was i d e n t i f i e d a s the laboratory QCs a m p l e . S a m p l e s M F G - D 9 7 / M F G - H 4 5 a n d M F G - H 3 5 / M F G - H 3 8 were f i e l dd u p l i c a t e p a i r s . T h e d a t a p a c k a g e m e t t h e required 3 5 - d a yturnaround t ime . A p p r o x i m a t e l y 48 perc en t o f the r e p o r t e dr e s u l t s were above t h e C R D L ' s .
The l a b o r a t o r y ana lyz ed an ICSAB t h a t does not correspond toT a b l e 2 o n p a g e E-21 o f S O W I L M 0 4 . 0 . T h i s c o n t r a c t u a l
n o n - c o m p l i a n c e d i d n o t a f f e c t a n y s a m p l e r e s u l t s .
T h i s d a t a , p a c k a g e i s t e c h n i c a l l y prov i s i onal because o f p r o b l e m sL f t w i t h i n c o n s i s t e n t I C P r e p l i c a t e r e a d i n g s . T h e t e chnica lu s a b i l i t y o f a l l r e p o r t e d s a m p l e r e s u l t s i s a p p r o p r i a t e l yi n d i c a t e d b y E S A T ' s f i n a l data q u a l i f i e r s i n t h e a t tached Datap~ Summary S h e e t .

CD An Evidenc e A u d i t was c o n d u c t e d for the C o m p l e t e S a m p l e Del iv ery
G r o u p F i l e ( C S F ) , a n d t h e Ev idenc e I n v e n t o r y C h e c k l i s t i s~" a t t a c h e d to t h i s r e p o r t .

C !1 . H o l d i n g T i m e s : A c c e p t a b l e . A l l h o l d i n g t ime a n d s a m p l ec; p r e s e r v a t i o n c r i t e r i a were met .
r* 2. C a l i b r a t i o n s : A c c e p t a b l e . All c a l i b r a t i o n s werea c c e p t a b l e . One l ead CRDL s t a n d a r d recovery was below 50

p e r c e n t , but it was not a s s o c i a t e d w i t h the s a m p l e s in t h i s^ S D G . One selenium CRDL s tandard recovery was above 150p e r c e n t , but the reviewer made no q u a l i f i c a t i o n s because allr"""" s e l e n i u m r e s u l t s were b e low the I D L .
3. Blanks: A c c e p t a b l e . P r e p a r a t i o n and cal ibrat ion blanks met

c o n t r a c t u a l requirement s a l t h o u g h 14 ana ly t e concentra t ionswere r e p o r t e d in the b l a n k s . C a d m i u m , chromium, c o b a l t ,n i c k e l , and sodium in the c a l i b r a t i o n b lank s a f f e c t e d somes a m p l e r e s u l t s b e l ow t h e C R D L ' s . T h e f o l l o w i n g s a m p l er e s u l t s were above t h e CRDL's and biased l ow because o f t h ec a l i b r a t i o n b lank c o n c e n t r a t i o n s :
t h e cadmium r e su l t f o r s a m p l e M F G - E O O , a n d
t h e chromium r e su l t f o r s a m p l e M F G - H 3 6 .

4 . P r e - d i g e s t i o n / P r e - d i s t i l l a t i o n M a t r i x S p i k e Recovery:
A c c e p t a b l e . All matr ix s p ik e recoveries met QC cri t er ia.
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INORGANIC QA REVIEW
C O N T I N U A T I O N P A G E

Case 24517 S D G M F G H 3 5 S i t e O L D B R A Z O S F O R G E L a b C H E M
5 . D u p l i c a t e A n a l y s i s : A c c e p t a b l e . A l l laboratory d u p l i c a t e

r e s u l t s d e m o n s t r a t e d a c c e p t a b l e p r e c i s i o n .
6 . I C P Q u a l i t y C o n t r o l :

S e r i a l D i l u t i o n : A c c e p t a b l e . A l l s er ial d i l u t i o nd i f f e r e n c e s met QC c r i t e r i a .
I n t e r f e r e n c e C h e c k S a m p l e : A c c e p t a b l e . A l l I C S r e s u l t swere a c c e p t a b l e i n d i c a t i n g correct i n t e r e l e m e n t andbackground corre c t i on .
I C P C o e f f i c i e n t o f V a r i a t i o n : P r o v i s i o n a l . T h e arsenic• O r e s u l t s f o r s a m p l e s M F G - D 9 9 , M F G - H 3 9 , a n d M F G - H 4 3 a r ee s t i m a t e d because i n c o n s i s t e n t I C P r e p l i c a t e r e a d i n g s^ r e s u l t e d i n % R S D ' s g r e a t e r than 2 0 p er c en t . A l l o ther I C P• r e p l i c a t e readings were cons i s t en t .

o 7 . F u r n a c e A t o m i c A b s o r p t i o n Q u a l i t y C o n t r o l : N o t A p p l i c a b l e .
• 8 . L a b o r a t o r y C o n t r o l S a m p l e : A c c e p t a b l e . T h e L C S r e s u l t swere w i t h i n QC l i m i t s . ,C
c 9 . S a m p l e V e r i f i c a t i o n : The reviewer d e t e c t e d r e p o r t i n g errorsnot f o u n d by CCS and c o n t a c t e d the labora tory forC T r e submi s s i on { s e e a t t a c h e d F A X Record L o g ) .
O 10. Other QC:

F i e l d D u p l i c a t e s : A c c e p t a b l e . A l l d i f f e r e n c e s betweenf i e l d d u p l i c a t e r e s u l t s were a c c e p t a b l e .
11. Overall Ass e s smen t : The data package is t e c h n i c a l l yp r o v i s i o n a l because three arsenic r e s u l t s had incons i s t en tI C P r e p l i c a t e r e a d i n g s .
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I N O R G A N I C / O R G A N I C C O M P L E T E S D G F I L E ( C S F ) I N V E N T O R Y C H E C K L I S T
C a s e 24517 S D G N o . K F G H 3 5 S O G N o s . T o F o l l o w S A S N o . D a t e Rec 5 / 2 / 9 6

F P A L a b i n - C H F M
Lab Location: ENGLEWOOD. NJ
R e a i o n : 6 A u d i t N o . : ? 4 R 1 / / f f (^15
R e S u b m i t t e d C S F ? Y e s N o X
B o x N o ( s ) : 1
C O M M E N T S :

7-8. The l a b o r a t o r y d id no t report s a m o l e r e c e i p tt e m p e r a t u r e s a s s o c i a t e d w i t h A i r b i l l n o . 4343320575i h e reviewer contacted th e l a b o r a t o r y f o r r e s u b m i s s i o ' n .
11. The labora tory did not sion one of the T r a f f i c Reoorts.me reviewer contacted the l a b o r a t o r y f or r e s u b m i s s i o n .
N o t e : T h e l a b o r a t o r y s ianed a n d d a t e d t h e p a p e r a t t a c h e d t o t h ea i r b i l l s t i c k e r s because n o soace i s p r o v i d e d f o r t h e l a b o r a t o r y"eceiot s i ona tur e s .

r̂
ĉ
p--
o
—
c
C:
C*
O
C '
r~- -

Over f o r a d d i t i o n a l corments. „ &

O R I G I N A L S
C U S T O D Y S E A L S
1. Pre s en t on p a c k a g e ?
2. I n t a c t uoon r e c e i p t ?
FORM DC -2
3. N u m b e r i n g scheme accurate?
4. Are enc lo s ed documents l i s t e d ?
5. Are l i s t e d documents enclosed?
FORM DC-1
6. P r e s e n t ?
7. C o m o l e t e ?
8. A c c u r a t e ?
C H A I N - O F - C U S T O D YR E C O R D C s )
9. S i q n e d ?
10. Dated?

T R A F F I C REPORT(s)P A C K I N G L I S T C s )
11. Signed?
12. Dated?

A I R B I L L S / A I R B I L L S T I C K E R
13. Present?
14. S i g n e d ?
15. Dated?

S A M P L E T A G S
16. Does DC-1 l i s t t a g s as be ingi n c l u d e d ?
17. Pres ent?
O T H E R D O C U M E N T S
18. C o m p l e t e ?
19. L e g i b l e ?
20. Original?
20a. I f " N o " , does t h e copyi n d i c a t e where o r i g i n a ldoriimpn.ts are l o c a t e d ?

Y E S
-

X
X

X
X
X

X

X
X

X

X
X
X

X -
X

X
X

X

NO

X
X

X

X

N / A

A u d i t e d by:
A u d i t e d b y ;
A u d i t e d b y :

'MWto1 V / X ^ / Z ^ V M E R V 1 N D O U C E T / D A T A R E V I E W E R Date 5 / 5 / 9 6
Date
Date

S i g n a t u r e P r i n t e d N a m e / T i t l e

D a t e Recvd b y C E A T :
Enter ed

Reviewed
by:
by:

TO BE COMPLETED BY CEAT
O a t p F n t e r e d : D a t e Revi ewed-

S i a n a t u r e P r i n t e d N a m e / T i t l e 0 7 f i f ) 8



I
• I N O R G A N I C D A T A Q U A L I F I E R D E F I N I T I O N S

•5I T h e f o l l o w i n g d e f i n i t i o n s p r o v i d e b r i e f e x p l a n a t i o n s o f t h e E S A T
I Region 6 q u a l i f i e r s a s s igned to r e su l t s in the d a t a reviewpro c e s s .

I U U n d e t e c t e d at the l abora t ory repor t ed d e t e c t i on l imit (IDL) .
L R e p o r t e d ' c o n c e n t r a t i o n is between the IDL and the CRDL.

| J Resul t is e s t i m a t e d because of o u t l y i n g q u a l i t y controlparame t e r s such as matrix s p i k e , serial d i l u t i o n , FAA sp ike_ recovery, etc.
• .R Resu l t is unusable .

^ p o s s i b i l i t y o f a f a l s e negative exis t s .
UG R e p o r t e d c oncen tra t i on should be used as a raised d e t e c t i o nm p-j l i m i t because of a p p a r e n t b lank contamination.

o A • P o s i t i v e bias.
• "" v N e g a t i v e bias.

oc

07009



D A T A S U M M A R Y
Case No. : 24517
Labora tory: C K E M

EPA TR «->
L A S I D
A L U M I N U M

A N T I M O N Y
A R S E N I C
B A R I U M

B E R Y L L I U M

C A D M I U M

C A L C I U M
C H R O M I U M
COBALT
C O P P E R
IR«K.
LEA£

M A G N E S I U M
M A N G A N E S E

OMERCURY
N I C K E L
P O ^ S I U M
S E L E N I U M

S I U C R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C "

C Y A N I D E
V S O L I D S

F L A G
K ? G - D 9 7

13500

0.92 0
4

74.2
0.49 L

0.23 U
2 3 9 0 0

13.4
3.4 LJv
5.2 L

7770
7.3

2040
276

0.12 U
6.7 L

837 L
0 .92 U
0.46 U
B4.4 L J v

1.4 U
19.7
24.4

0.41 U

65

F L A G
M F G - D 9 9

4560

0.95 U
2.1 LJ

56.4
0.25 L
0.24 0
7230

26
1.5 LJv

13.3
3560

6.7

696 L
93.5

0.12 U
39.1

• 624 L
0 .95 U
0.47 U
31.6 L J v

1.4 U
10.6 L
26.6
0.43 U
81.3

S D G . N o .
M a t r i x :

M F G - E O O

9060
1.1
8.3

164
0 . 3 9

3.5
36400

391
5.4
267

26000
137

1520
305

0.14
1790

681
1.1

0.73
123
1.7

16.9
2160
0.48

70.3

M F G H 3 5
S O I L

F L A G F L A G
M F G - H 3 5

4540

U 0.92 U
9.2

126
L 0.23 U

Jv 0.23 U
1 3 S O O

7.5
L 11.6

5.7 L
5140
10.9

711 L
829

U 0.35
13.4

L 241 L '
U 0 .92 U
L 0.46 U
L J v 62.4 L J v
U 1.4 U

25.4
23.1

L 0.41 D

85

Reviewer: M . DOUCET
U n i t s : M G / K G

F L A G C O M M E N T S
M F G - H 3 6

—
3320

1.1 U
2.7

60.4
0.27 U
0.27 O

19600
3.5 Jv
1.4 LJv
4.S L

3240
4.9
473 L
141

0.14 U
2.4 L
223 L
1.1 U

0.53 U
75.1 LJv

1.6 U
8.5 L

20.7

0.46 U
73.1

07010
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I

Case N o . : 24517
Labora tory: CHEM

F L A G F L A G

D A T A S U M M A R Y
S D G . N o . : M F G H 3 5
M a t r i x : S O I L

F L A G ' F L A G

Reviewer: M . DOUCET
U n i t s : M G / K G

F L A G _________COMMENTS
EPA TR «->
L A B I D
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M

C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
C O P P E R
I R Q J T )

L E A T L ,
M A G N E S I U Mrr
M A N G A N E S E
M E R C U R Y
N I C K E L
P O T A S S I U M
S E L S f l U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M

Z I N C "
C Y A N I D E
* S O L I D S

M F G - H 3 7

1160

0.93 U
1.7 L

11.4 L
0.23 U
0.23 U
4180

3.2
0.23 U

3.5 L
1260

2
196 L

19.4

0.12 U
3.4 L

73 L
0.93 U
99.4
4 5 . 6 L J v

1.4 U
4.3 L

11.3
0.4 U

83.5

M F G - H 3 8

4780
0 .95 U

3.6
90.7
0.24 U
0.24 U

10500
8.8
4.4 L
4.4 L

5010
8.8

679 L
397

0.12 U

8.1 L
241 L

0.95 U
0.47 U
4 9 . 2 L J v

1.4 U
14.5

23
0.44 L
82.7

M F G - H 3 9 5

1740
0.94 U

3.3 J
93.9
0.23 U
0.23 U

105000
2 . 2 L J v
1.1 LJv

3 L
1780

6

263 L
209

0.12 U
1.7 LJv

110 L
0.94 U
0.47 U

75 LJv

1.4 U
6.6 L

18.2
1.1

85.5

M F G - H 4 0

1070

0 . 9 2 U
1.3 L

2 5 . 5 L
0.23 U
0.23 U
6050

2 LJv
0.26 LJv

4 L
1320

2.5
162 L

17.4
0.12 U

1.3 LJv
1

63.7 L '
0 .92 U
0.46 U
22.3 L J v

1.4 U
4.6 L

20.5
0.39 U
82.6

M F G - H 4 1
—

34100
0.99 U
10.9

208
1.1 L

0.25 U
50400

22.3
5.8 L

11.5
18200

14.7
5720

335
0.13 U

12.6
1770
0.99 0

0.5 0
86.7 LJv

1.5 U
42. B

53
1

79.2

07011



Case N o . : 24517
L a b o r a t o r y : CHEM

F L A G F L A G

D A T A S U M M A R Y
S D G . N o . : M F G H 3 5
M a t r i x : S O I L

FLAG ' F L A G

Reviewer: M. DOUCET
U n i t s : M G / K G

F L A GEPA TR »->
L A B I D

A L U M I N U M

A N T I M O N Y

A R S E N I C

2 A R I U M

B E R Y L L I U M

C A D M I U M

C A L C I U M

CHROMIUM '

COBALT

C O P P E R

IRON""

K A G W f S I U M
K A N S A N E S E

K E R C U R Y

N I C K E LC
P O T A S S I U Mc:S E L E N I U M

S I L V E R

S O D I U M

T H A L L I U M

V A N A D I U M

Z I N C

C Y A N I D E

% S O L I D S

K F G - H 4 2

20400

1.2 U

7.6
146

0.77 L

7.2
135000

37.5
3 .4 LJv

6 6 . 3
12200

13.6
3930

265

0.15 U
25

1340 L
1.2 U

0.58 0
178 Uv
1.7 U

36.1
6510
0.51 0
66.6

M F G - H 4 3

25700

1 U

6.4 J
112

1 L
0.26 U
9 9 5 0

228
6.2 L

43.7

14200

14.9
3630

248

0.13 U
645

1550
1 U

0.52 U
157 LJv

1.6 U
25.8
52.6
0.46 U
74.3

M F G - H 4 4 "*

3 6 9 0 0

0.97 U

10.3
208
1.2 L

0.24 U
43400

24.7
6.1 L

13.9
19500

17.5
6380

437

0.12 U
15.2
2300

0.97 U

0.48 U
142 L
1.5 U

41.4
60.2
0.44 U
80.3

M F G - H 4 5

12900

0.9 U

3
68.7
0.48 L
0.23 U

26300

21.8
3.4 L
4.6 L

7610
7.8

2010
253

0.12 U
12

782 L '
0.9 U

0.45 O
64.9 L J v

1.4 U
19.3
31.2
0.39 D
85.4

M F G - H 4 6

23600

1.1 U
4.1
135

1 L
0.26 U

20200

358
6.6 L

24.5
14500

13. S
3320

375

0.33
539

1320 L

1.1 U
0.53 U
80.5 LJv

1.6 U
22.6
1430
0.46 D
72.2
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I n R e f e r e n c e t o
C a s e 24517 S D G M F G H 3 5 _

1 of 2
E S A T F I L E N O . : .11970

C o n t r a c t Labora tory Program
R E G I O N A L / L A B O R A T O R Y C O M M U N I C A T I O N S Y S T E M

F A X Record L o g
D a t e o f F A X : M a y 1 0 . 1996
L a b o r a t o r y N a m e : C H E M
L a b C o n t a c t : D I V Y A M E H T A
Region: 6.

- l . Regional C o n t a c t : Mervin Doucet ( E S A T )C M — — — — — — — — — — — — — — — —
c^ FAX I n i t i a t e d by: Region
:r~ In r e f e r e n c e to d a t a for the f o l l o w i n g s a m p l e numbers:
° A l l s a m p l e s i n t h i s S D G .

Summary o f Q u e s t i o n s / I s s u e s :
O 11. The SDG was not r epor t ed on the I n o r g a n i c T r a f f i cC T - R e p o r t / C h a i n o f C u s t o d y ( S O W I L M 0 4 . 0 , p a g e B - 6 ) . F o r f u t u r er e f e r e n c e , p l e a s e report the SDG .r-
£v 2 . The ICP o p e r a t o r a n a l y z e d an I n t e r f e r e n c e . Check S a m p l e AB(ICSAB) s o l u t i o n that does not correspond to T a b l e 2 on pagec r E-21 o f S O W I L M 0 4 . 0 . P l e a s e e x p l a i n t h i s contrac tuald e v i a t i o n . '

3. The S a m p l e Log-in T e c h n i c i a n did not report the f u l l
contract number, 6 8 - D 5 - 0 1 6 6 , on t h e SDG T r a f f i c Cover Shee ta n d bo th I T R / C O C ' s . F o r f u t u r e r e f e r e n c e , p l e a s e report t h ef u l l contract number.

4 . T h e r e c e i p t t e m p e r a t u r e s f o r s a m p l e s a s s o c ia t ed wi th a i rb i l lno. 4343320575 were not reported on the Form DC-1. Ther e c e i p t t e m p e r a t u r e s must be taken even though a t e m p e r a t u r eb lank is not l o c a t e d in the coo l er . P l e a s e resubmit theF o r m D C - 1 w i t h t h e r e c e i p t t e m p e r a t u r e s .
5 . A c c o r d i n g t o t h e cyanide d i s t i l l a t i o n l o g ( p a g e 2 2 7 ) , t h eana ly s t in corr e c t ly reported t h e weight f o r s a m p l e M F G - H 3 9

on F o r m 13 ( p a g e 53} .

07013



I n R e f e r e n c e t o
C a s e 24517 S D G M F G H 3 5 _P age 2 of 2
E S A T F I L E N O . : 11970

6 . A c c o r d i n g t o t h e I C P s a m p l e p r e p a r a t i o n worksheet ( p a g e219) , the analyst incorrec t ly report ed the we igh t s fors a m p l e s M F G - H 3 9 a n d M F G - H 3 9 D , a n d M F G - H 3 9 S o n F o r m 1 3 ( p a g e
5 5 ) .

7. The mercury and cyanide ins trument ID numbers were notr e p o r t e d in the raw d a t a . P l e a s e report the ins trument IDnumbers, a s r e p o r t e d o n t h e F o r m 1 4 ' s , o n t h e f i r s t p a g e o fthe mercury and cyanide raw d a t a and re submit .

The EPA e x p e c t s the laboratory to look into items and s u b m i t ' d a t a
within seven days t o C h r i s t y M a c d o w e l l , U . S . E P A , 10625 F a l l s t o n eRoad, H o u s t o n T X 7 7 0 9 9 . i • , / A . « * - ____ 5 / 1 0 / 9 6o . / S i g n a t u r e Date

c.

D i s t r i b u t i o n : ( 1 ) L a b C o p y ( 2 ) Region C o p y |07014 .



IIIIII

U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O .

M F G D 9 7, a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
, a b C o d e : C H E M Cas e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
i a t r i x ( s o i l / w a t e r ) : S O I L
,evel ( l o w / m e d ) :

S o l i d s :
LOW

85.0

L a b S a m p l e I D : 3 1 6 2 S
D a t e R e c e i v e d : 0 3 / 2 9 / 9 6

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

r-
ru
o

o
c:
rr

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7440-39-3
7440-41-7
7 4 4 0 - 4 3 - 9
7440-70-2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7440-02-0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7440-28-0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u m
A n t i m o n yA r s e n i cBariumB e r y l l i u mC a d m i u mC a l c i u mChromiumC o b a l t :C o p p e rI r o n
LeadM a g n e s i u mM a n g a n e s eM e r c u r y
N i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u m
V a n a d i u mZ i n c
C y a n i d e

C o n c e n t r a t i o n
13500

0 . 9 2
4.0

74.2
0.49
0 .23

2 3 9 0 0
13.4

3.4
5 .2

7770
7.3

2040
276

0.12
8.7

837
0 . 9 2
0.46

84.4
1.4

19.7
24 .4

0.41

C

U

B
U

B
B

U
B
B
U
U
B
U

U

Q M
P
PPPPPPPPP
PPP
PcvPPPPPPPP
CA

o l o r B e f o r e : BROWN
o l o r A f t e r : Y E L L O W

' o m m e n t s : •

C l a r i t y B e f o r e
C l a r i t y . A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

FORM I - IN 000002 I L M 0 4 . 007015



U . S . E P A - C L P
1

E P A S A M P L E N O
I N O R G A N I C A N A L Y S I S D A T A S H E E T

M F G D 9 9a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5

: a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 6 3 S
evel ( l o w / m e d ) : L O W D a t e Rece iv ed: 0 3 / 2 9 / 9 6

S o l i d s : 81.3
C o n c e n t r a t i o n U n i t s { u g / L o r m g / K g d r y w e i g h t ) : M G / K G

LO
r-

H J
O

e:
c
c-

G A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7440-70-2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7440-02-0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7440-28-0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u m
A n t i m o n yA r s e n i cBariumB e r y l l i u m
C a d m i u m
C a l c i u mChromium
C o b a l tC o p p e rI r o nLeadM a g n e s i u m
M a n g a n e s eM e r c u r yN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u m
Z i n cC y a n i d e

C o n c e n t r a t i o n
4580

0 . 9 5
2.1

5 6 . 4
0.25
0.24

7230
2 6 . 0

1.5
13.3

3 5 6 0
6.7

6 9 6
9 3 . 5

0.12
3 9 . 1

624
0 . 9 5
0.47

31.6
1.4

10.6
2 8 . 6

0.43

C

U
B
B
U

B

B
U
B
U
U
B
U
B
U

Q M
PPPP
PPPPPPPPPPcvPPPPPP •PP
CA

:olor B e f o r e : BROWN
:olor A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

FORM I - IN 000003 I L M 0 4 . 0

07016.



IIIII

U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O .

M F G E O OL a b N a m e : C H E M T E C H C O N S U L T I N G GROUP C o n t r a c t : 6 8 - D 5 - 0 1 6 6
L a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
M a t r i x ( s o i l / w a t e r ) : S O I L
j e v e l ( l o w / m e d ) : LOW

L a b S a m p l e I D : 3 1 6 1 S
D a t e Rece ived: 0 3 / 2 9 / 9 6

S o l i d s 70.3
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

r
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o

c: •
r-
c--
c:"

G A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7440-09-7
7 7 8 2 - 4 9 - 2
7440-22-4
7 4 4 0 - 2 3 - 5
7440-28-0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mC a d m i u mC a l c i u mChromiumC o b a l tC o p p e r
I r o n
LeadM a g n e s i u mM a n g a n e s eMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n c
C y a n i d e

C o n c e n t r a t i o n
9 0 6 0

1.18.3164
0.39
3 . 5

36400
391

5 . ' 4
287

2 6 0 0 0
137

1520
305

0.14
1790

681
1.1
0.73

123
1.7

1 6 . 9
2160

0.48
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PPPPPPPPPPPPP
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C l a r i t y A f t e r :

T e x t u r e : M E D I U M
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F O R M I - IN 000004 I L M 0 4 . 0
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O

M F G H 3 5. a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
a b C o d e : C H E M Cas e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
* t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 3 2 S
=vel ( l o w / m e d ) : L O W Date Rece iv ed: 0 3 / 2 8 / 9 6

S o l i d s : 8 5 . 0
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

rt'

C
c:
o
c*-
C"

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7440-02-0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7440-22-4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u m
C a d m i u mC a l c i u mChromium
C o b a l tC o p p e rI r o nLeadM a g n e s i u mM a n g a n e s eMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e r
S o d i u mT h a l l i u mV a n a d i u m
Z i n cC y a n i d e

C o n c e n t r a t i o n
4540

0 . 9 2
9.2

128
0 . 2 3
0 . 2 3

13500
7.5

11. 18
5.7

5140
10.9

711
829

0 . 3 5
13.4
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0 . 9 2
0.46

6 2 . 4
1.4

2 5 . 4
2 3 . 1
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:olor B e f o r e : BROWN
l o l o r A f t e r : Y E L L O W
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T e x t u r e : M E D I U M
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E.PA S A M P L E N O .

M F G H 3 6a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
a t r i x ( s o i l / w a t e r ) : S O I L
evel ( l o w / m e d ) : L O W

L a b S a m p l e I D : 3 1 3 1 S
D a t e R e c e i v e d : 0 3 / 2 8 / 9 6

S o l i d s : 173 .
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

rv

O ' -
er

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
744.0-70-2
7440-47-3
7 4 4 0 - 4 8 - 4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7440-02-0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mC a d m i u mC a l c i u mChromiumC o b a l tC o p p e r
I r o nLeadM a g n e s i u mM a n g a n e s eMercury
N i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u m
Z i n cC y a n i d e

C o n c e n t r a t i o n
3 3 2 0

1.1
2.7

60 .4
0.27
0.27

19600
3.5
1.4
4.5

3240
4.9

473
141

0.14
2.4

223
1.1
0 . 5 3
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1.6
8.5

20 .7
0.46
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o l o r B e f o r e : BROWN
o l o r A f t e r : Y E L L O W
o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
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U . S . E P A - C L P
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I N O R G A N I C A N A L Y S I S D A T A S H E E T
.' EPA S A M P L E NO.

M F G H 3 7
, a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
, a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
! a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 3 3 S
,evel ( l o w / m e d ) : L O W Date R e c e i v e d : 0 3 / 2 8 / 9 6
• S o l i d s : . 8 3 . 5

C o n c e n t r a t i o n U n i t s ( u g / L . o r m g / K g d r y w e i g h t ) : M G / K G

DJ
o

o
CI

C A S N o .
7 4 2 9 - 9 0 - 5 .
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7 4 4 0 - 4 7 - 3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7440-23-5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u m
C a d m i u mC a l c i u mChromiumC o b a l tC o p p e rI r o nLeadM a g n e s i u mM a n g a n e s eMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n cC y a n i d e

C o n c e n t r a t i o n
11600 . 9 31.711.4

0 .23
0 . 2 3

4180
3.2
0 .23
3.5

1260
2.0
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19.4

0.12
3.4

73.0
0.93
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45.6

1.4
4.3

11.3
0.40
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A r t i f a c t s :

F O R M I - I N 000007 I L M 0 4 . 00702C



IIIIIIIIIIIIIIIIIII

U . S . E P A - C L P
1

I N O R G A N I C • : A N A L Y S I S D A T A S H E E T

. a b N a m e : C H E M T E C H C O N S U L T I N G GROUP C o n t r a c t : 6 8 - D 5 - 0 1 6 6

E P A S A M P L E N O .

M F G H 3 8

; a b C o d e : C H E M Case N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
. ' a t r i x ( s o i l / w a t e r ) : S O I L
.evel ( l o w / m e d ) : LOW

L a b S a m p l e I D : 3 1 3 4 S
D a t e Rec e iv ed: 0 3 / 2 8 / 9 6

S o l i d s 82.7
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

o

o

c:

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7440-23-5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mCadmiumC a l c i u m
C h r o m i u mC o b a l tC o p p e r
I r o n
LeadMagnes iumM a n g a n e s eMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n cC y a n i d e

C o n c e n t r a t i o n
4780

0 . 9 5
3 .6

90 .7
0 .24
0.24

10500
8 .8
4.4
4.4

5010
8.8

679
397

0.12
8.1

241
0.95
0.47

49.2
1.4

14.5
2 3 . 0

0.44
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:olor B e f o r e : B R O W N
:olor A f t e r : Y E L L O W
' o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :
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07021



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T E P A S A M P L E N O .

M F G H 3 9a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
a b C o d e : C H E M Case N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 2 7 S
evel ( l o w / m e d ) : L O W D a t e Rec e iv ed: 0 3 / 2 8 / 9 6

S o l i d s : 8 5 . 5
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

C"
f r,

c;

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7440-22-4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mC a d m i u m
C a l c i u mChromiumC o b a l tC o p p e rI r o nLeadM a g n e s i u mM a n g a n e s eMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n cC y a n i d e

C o n c e n t r a t i o n
1740

0.94
3 . 3

93 .9
0.23
0 . 2 3

105000
2 . 2i.a3.0

1780
6.0
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209

0.12
1.7
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0.94
0.47
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1,4
6.6
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1.1
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"olor B e f o r e : BROWN
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T e x t u r e : M E D I U M
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O .

M F G H 4 0
, a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
, a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
l a t r i x ( s o i l / w a t e r ) : S O I L

( l o w / m e d ) : LOW
L a b S a m p l e I D : 3130S
D a t e R e c e i v e d : 0 3 / 2 8 / 9 6

S o l i d s 8 2 . 6
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

r~
rr
o

o
c;
r>
o
c

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7 4 4 0 - 4 7 - 3
7 4 4 0 - 4 8 - 4
7440-50-8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mC a d m i u m
C a l c i u mChromium
C o b a l tC o p p e rI r o n
LeadM a g n e s i u mM a n g a n e s eMercury
N i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u m
Z i n cC y a n i d e

C o n c e n t r a t i o n
1070

0 . 9 2
1.3

2 5 . 5
0 . 2 3
0 .23
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0 . 2 6
4.0

1320
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1.3

6 3 . 7
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E P A S A M P L E N O .
I N O R G A N I C A N A L Y S I S D A T A S H E E T

M F G H 4 1
a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
a b C o d e : C H E M Cas e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 5 6 S
evel ( l o w / m e d ) : L O W D a t e Rece iv ed: 0 3 / 2 9 / 9 6

S o l i d s : 7 9 . 2
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

m
o

o
c:

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7 4 4 0 - 4 7 - 3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7440-28-0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n y
A r s e n i cBarium
B e r y l l i u m
C a d m i u mC a l c i u m
Chromium
C o b a l tC o p p e r
I r o n
LeadM a g n e s i u mM a n g a n e s e
Mercury
N i c k e l
P o t a s s i u m
S e l e n i u mS i l v e rS o d i u m
T h a l l i u m
V a n a d i u m
Z i n cC y a n i d e

C o n c e n t r a t i o n
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5.8
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I N O R G A N I C A N A L Y S I S D A T A S H E E T

a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6

E P A S A M P L E N O .

M F G H 4 2

a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
a t r i x ( s o i l / w a t e r ) : S O I L
evel ( l o w / m e d ) : L O W

L a b S a m p l e I D : 3 1 5 8 S
D a t e R e c e i v e d : 0 3 / 2 9 / 9 6

S o l i d s 6 6 . 6
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

rv-
o

o
c;

o:

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7 4 4 0 - 4 7 - 3
7 4 4 0 - 4 8 - 4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7 4 4 0 - 0 9 - 7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7440-62-2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mC a d m i u mC a l c i u mChromium
C o b a l tC o p p e rI r o nLeadM a g n e s i u mM a n g a n e s eMercuryN i c k e l
P o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mVanadiumZ i n cC y a n i d e

C o n c e n t r a t i o n
20400

1.2
7.6

146
0.77
7 .2

135000
3 7 . 5

3.4
6 6 . 3

12200
18.6

3 9 3 0
2 6 5

0.15
2 5 . 0

1340
1.2
0.58

178
1.7

36.1
6510 0.51

C

u
B

B

U
B
U
U
B
U

U

Q M
P^
P
P
P
P
P
P
P
P
P
P
P
P
PcvP
PP
P
PP
P
P
CA

' o l o r B e f o r e : BROWN
• o l o r A f t e r : Y E L L O W
' o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 000012 I L M 0 4 . 0

07025



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T E P A S A M P L E N O

M F G H 4 3^ a b N a m e : C H E M T E C H C O N S U L T I N G GROUP C o n t r a c t : 6 8 - D 5 - 0 1 6 6
j a b C o d e : C K E M Case N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
l a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 6 0 S
j e v e l ( l o w / m e d ) : L O W D a t e R e c e i v e d : 0 3 / 2 9 / 9 6
s S o l i d s : 74 .3

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

LI

o

cr
c:
*-;•.
a-
cr

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7 4 4 0 - 4 7 - 3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n yA r s e n i c
BariumB e r y l l i u mC a d m i u m
C a l c i u mChromium
C o b a l tC o p p e rI r o nLeadM a g n e s i u mM a n g a n e s eMercuryN i c k e lPota s s iumS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n cC y a n i d e

C o n c e n t r a t i o n
2 5 7 0 0

1.0
6.4

112
1.0
0.26

9 9 5 0
228

6 . 2
43.7

14200
14.9

3 6 3 0
248

0.13
645

1550
1.0
0 . 5 2

157
1.6

2 5 . 8
5 2 . 6

0.46

C

u
B
U

B

U

Uu
B
U

u

Q M
P~
P
P
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
P
P
P
P
P
P
CA

:olor B e f o r e : BROWN
:olor A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 000013 I L M 0 4 . 0

07026i



IIII
U . S . E P A - C L P

1

I N O R G A N I C A N A L Y S I S D A T A S H E E T E P A S A M P L E N O .
•5

M F G H 4 4j a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
a b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5

B e a t r i x ( s o i l / w a t e r ) : S O I L
( l o w / m e d ) : L O W

L a b S a m p l e I D : 3 1 5 5 S
D a t e Rec e iv ed: 0 3 / 2 9 / 9 6IIIIIIIIIIIIII

i r S o l i d s : 80.3
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

vO
c~

r*
a-
C'.'

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7440-39-3
7440-41-7
7 4 4 0 - 4 3 - 9
7440-70-2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7440-02-0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7440-28-0
7440-62-2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u m
A n t i m o n yA r s e n i cBariumB e r y l l i u m
C a d m i u m
C a l c i u mChromium
C o b a l tC o p p e rI r o nLeadM a g n e s i u mM a n g a n e s eM e r c u r yN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u m
VanadiumZ i n cC y a n i d e

C o n c e n t r a t i o n
3 6 9 0 0

0.97
10.3

208
1.2
0 .24

43400
24.76. a
1 3 . 9

19500
17.5

6 3 8 0
437

0.12
1 5 . 2

2300
0.97

' 0 . 4 8
142

1.5
41.4
6 0 . 2

0.44

C

U

B
U

B

U

U
U
B
U

U

Q M
P~
P
P
P
P
P
P
P
P
P
P
P
P
PcvPPPPPPPP
CA

r o l o r B e f o r e : BROWN
Color A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e
C l a r i t y A f t e r :

T e x t u r e ; M E D I U M
A r t i f a c t s :

F O R M I - I N 0 0 3 0 1 4 I L M 0 4 . 0

07027



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T E P A S A M P L E N O•i

M F G H 4 5
; a b N a m e : C H E M T E C H C O N S U L T I N G GROUP C o n t r a c t : 6 8 - D 5 - 0 1 6 6

; a b C o d e : C H E M Cas e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5
: a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 3 1 5 7 S
evel ( l o w / m e d ) : L O W D a t e Rec e iv ed: 0 3 / 2 9 / 9 6

S o l i d s : 85.4
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

o

c>
c-
cr~

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7440-70-2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7440-23-5
7440-28-0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u mA n t i m o n y
A r s e n i cBariumB e r y l l i u m
C a d m i u mC a l c i u mChromiumCoba l tC o p p e rI r o n
LeadMagnes iumM a n g a n e s e
MercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n c
Cyanide

C o n c e n t r a t i o n
12900

0.903.0
6 8 . 7

0.48
0 . 2 3

2 6 3 0 0
21.8

3.4
4.6

7610
7.8

2010
253

0.12
12.0

782
0.90
0.45

64.9
1.4

19.3
31.2

0.39

C

U

B
U

B
B

U
B
U
U
B
U

U

Q M
P
P
PP
P
P
P
P
P
P
P
P
P
PcvPPPPPPPP
CA

^olor B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 000015 I L M 0 4 . 0
07028^
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O

M F G H 4 6, a b N a m e : C H E M T E C H C O N S U L T I N G G R O U P C o n t r a c t : 6 8 - D 5 - 0 1 6 6
^ b C o d e : C H E M C a s e N o . : 24517 S A S N o . : S D G N o . : M F G H 3 5

M a t r i x ( s o i l / w a t e r ) : S O I L
( l o w / m e d ) :

S o l i d s
LOW

7 2 . 2

L a b S a m p l e I D : 3 1 5 9 S
Date Rec e iv ed: 0 3 / 2 9 / 9 6

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / K g d r y w e i g h t ) : M G / K G

m
en

o
c:
e
c-
c~

C A S N o .
7 4 2 9 - 9 0 - 5
7 4 4 0 - 3 6 - 0
7 4 4 0 - 3 8 - 2
7 4 4 0 - 3 9 - 3
7440-41-7
7 4 4 0 - 4 3 - 9
7 4 4 0 - 7 0 - 2
7440-47-3
7440-48-4
7 4 4 0 - 5 0 - 8
7 4 3 9 - 8 9 - 6
7 4 3 9 - 9 2 - 1
7 4 3 9 - 9 5 - 4
7 4 3 9 - 9 6 - 5
7 4 3 9 - 9 7 - 6
7 4 4 0 - 0 2 - 0
7440-09-7
7 7 8 2 - 4 9 - 2
7 4 4 0 - 2 2 - 4
7 4 4 0 - 2 3 - 5
7 4 4 0 - 2 8 - 0
7 4 4 0 - 6 2 - 2
7 4 4 0 - 6 6 - 6

A n a l y t e
A l u m i n u m
A n t i m o n y
A r s e n i cBariumB e r y l l i u mC a d m i u mC a l c i u m
ChromiumC o b a l tC o p p e rI r o nLeadM a g n e s i u mMangane s eMercury
N i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n cC y a n i d e

C o n c e n t r a t i o n
2 3 6 0 0

1.14 .1
135

1.0
0.26

2 0 2 0 0
358

6 . ' 6
2 4 . 5

14500
13.5

3 3 2 0
375

0 . 3 3
5 3 9

1320
1 . 1
0 . 5 3

80 . 5
1.6

2 2 . 61430
0.46
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u
B
U

B

B
U
U
B
U

U

Q M
P
P
P
P
P
P
P
P
P
P
P
P
P
PcvPPPPPPPPCA

:olor B e f o r e : B R O W N
:olor A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 000016 I L M 0 4 . 0
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W o r k P l a n Report
Old Brazos F o r g e
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C YREGION 6
H O U S T O N B R A N C H

10625 F A L L S T O N E R D .H O U S T O N , T E X A S 77099
A p r i l 26, 1996 '

~ .A l l a n M . S e l l s , ' 7 - . o _P A / S I Program ( M C 1 4 2 ) : . ; - - . j fS u p e r f u n d S i t e Discovery a n d A s s e s s m e n t Program - • • • " ' . ' /
Emergency R e s p o n s e & A s s e s s m e n t Program -.": 1 ,~;." ^P o l l u t i o n C l e a n u p Div i s i on : . " . ;̂.: ;aT e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n ' . :• -^
P . O . Box 13087 " £A u s t i n , T e x a s 78711-3087in Dear M r . S e l l s ,./-

A t t a c h e d ar e t h e EPA Region 6 H o u s t o n L a b o r a t o r y r e s u l t s f o r*~" s a m p l e s s u b m i t t e d f r o m the Old Brazos F o r g e s i t e . N i n e t e e n water
o s a m p l e s were received by the H o u s t o n L a b o r a t o r y on March 2 8 - 2 9 ,

1996 t o b e a n a l y z e d f o r s e m i - v o l a t i l e s , v o l a t i l e s , p e s t i c i d e s ,~ P C B s , m e t a l s , and cyanide . The H o u s t o n Labora t ory numbers a s s ignedt o t h e s e s a m p l e s a r e 6 T F A D W 0 9 0 1 t hrough 6 T F A D W 0 9 1 9 .O
S t a n d a r d pro c edure s f o r q u a l i t y assurance and q u a l i t y controlwere f o l l o w e d in the a n a l y s i s and r e p o r t i n g o f the r e s u l t s . T h e s ecr p r o c e d u r e s are documented in the Region 6 Q u a l i t y Management P l a n ,and in the H o u s t o n Labora tory S t a n d a r d O p e r a t i n g Procedure s manual.G~ P l e a s e note that the r e s u l t s are r e l a t e d only to the s a m p l e st e s t e d . T h i s f i n a l report s hou ld only b e r e p r o d u c e d i n f u l l .

.^ .Sincer e ly

D o u g l a s L i p k a '
C h i e f
H o u s t o n L a b o r a t o r y

A t t a c h m e n t s ( 1 9 )

c c : Bart C a n a l e s ; 6 S F - R A
w / o a t t a c h m e n t

08001
n»cyc t»d/RocydabI«

T~\ \\ P r i n l f t r t uXh e> v((-.™-J» Ink no rwoo' ttwM



Page I of O A n a c h m e n t _ l _

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0901

A p r i l 26,1996

Source: OLD BRAZOS FORGE

S i t e Description: S T A . G W - 1

D a t e / T i m e Received: 3 / 2 8 / 9 6 10:00 D a t e / T i m e C o l l e c t e d : 3 / 2 6 / 9 6 10:10

O
Parameter Des cr ip t i on Sect ion Statu s Report Date

A B N I A C I D / B A S E N E U T R A L S
CN ^
M23
PCB C'
PES
VGA ^

x—
~
C"
< —

C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C
INORGANIC i !
M E T A L S
O R G A N I C
ORGANIC
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
COMPLETE
C O M P L E T E

4/26/96
4 / 2 6 / 9 6
4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96

08002



P A G E 2. OF

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 0 1

A n a l y s t : D . G r e g g

SEMI-VOLATILE C O M P O U N D S BY METHOD 625
[ c o n t i n u o u s e x t r a c t o r }

u n i t s : u g / L

A t t a c h m e n t : ' J

D a t e R e p o r t e d : 1 7 - A p r - 9 6

S a m p l e T y p e : W A T E R

u n i t s ; u g / L

Compound N a m e

b i s ^ T 2 - E t h y l h e x y l ) P h i . y . a l a t e

4 - C h l o r o - 3 - M e t : h v l p h e n o l ........

D i e t h y l p h t h a l a t e ...............

| R e s u l t s "

..... ND
.... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND
.... ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

Det L i m i t s

2
2
2

10
8
8e
8
6«
2
2
2
4
8
4
2
4
2
4
8
8
8
2
8
3
3
3

10
6
2
6
2

Compound N a m e

2 , 6 - D i n i t r o t o l u e n e .............

I n d e n o ( l , 2 , 3 ' - c d ) Pyrene ........

2 - M e t h y l p h e n o l .................

2 - N i t r o p h e n o l ..................

1N - N i t r o s o - D i - n - P r o p y l a m i n e .....

Phenol .........................

| R e s u l t s *

..... ND

..... ND

..... ND
...... ND-
....... ND
...... ND
...... ND
...... ND
...... ND
...... ND
..... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

Det L i m i t a

30
6
6

20
2
4
2
2
2
5

I D
3
a
4
2
6
6
2
a
a
8
2

10
13

4
6

15
2
4
2

20
3
e

; - ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t ,

l y s t N o t e s : none

( • ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

08003



PAGE O F / 5 Attachmen t:
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 1 Date R e p o r t e d : 16-Apr-96
A n a l y s t : K e n n e t h W. Stevens S a m p l e T y p e : DW

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
________________________________________ units - m i c r o g r a m / l i t e r -C o m p o u n d N a m e Results* Dete c t i on L i m i t s

a c e t o n e — —
a c r o l e i n — —
a c r y l o n i t r i l e -benzene-

^ bromod i ch l orome t r iane—-
b r o m o f o r m -
2-butanone-

.- b r o m o m e t h a n e — — — — —carbon d i s u t f i d e — — — — •
carbon t e t r a c h l o r i d e —
c h l o r o b e n z e n e — — — —
ch I o ro eth a n e — — — —

c h l o r o f o r m — — — — —
c h l o r o m e t h a n e — — — —
d i b r o m o c h l o r o m e t h a n e -
1 , 1 - d i c h l o r o e t h a n e — —
1 , 1 - d i c h ! o r o e t h e n e — —

C 1 , 2 - d i c h l o r o e t h a n e — —
1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — —1 , 2 - d i c h I o r o p r o p a n e — - — —
c / s - 1 , 3 - d i c h l o r o p r o p a n e — —f r a n s - 1 , 3 - d i c h l o r o p r o p a n e —
e t h y l b e n z e n e — — — — — — — —
2-h exa n o n e—————————m e t h y l e n e c h l o r i d e - : — — — —
4 - m e t h y l - 2 - p e n t a n o n e — — —
s t y r e n e — — — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h I o r o e t h a n e — —
t e t r a c h l o r o e t h e n e — — — — — —t o l u e n e — — — — — — — — —
1 . 1 . 1 - t r i c h t o r o e t h a n e — — — —
1 . 1 . 2 - t r i c h l o r o e t h a n e — — — —
t r i c h i o r o e t h e n e — — — — — —
vinyl c h l o r i d e — — — — — —
o r f f t o - x y l e n e -
para- a n d / o r m e f a - x y l e n e — -

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* ND --- M e a n s not d e t e c t e d above the l i s t e d d e t e c t i o n l i m i t s .

08004
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PAGE M OF S

PESTICIDE/PCB ANALYSIS
A t t a c h m e n t

6 M D - H O S A M P L E N O . : 6TFADW09-01
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R J E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76^44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

UG/L I PPB )

AIpha-BHC ........................................... ND DL=< 0.05
Beta-BHC ........................................... ND DL=< 0.05
D e l t a - B H C ........................................... ND DL=< 0.05
G a m m a - B H C ( L i n d a n e ) ........................................... ND DL=< 0.05
H e p t a c h l o r ........................................... ND DL=< 0.05
A l d r i n ........................................... ND DL=< 0.05
H e p t a c h l o r E p o x i d e ........................................... ND DL=< 0.05
E n d o s u l f a n I ........................................... ND DL=< 0.05
D i e l d r i n ........................................... ND DL=< 0.10
4,4' DDE ...........„....(......................... ND DL=< 0.10
E n d r i n ........................................... ND DL=< 0.10
E n d o s u l f a n I! ........................................... ND DL=< 0.10
4,4' -ODD ........................................... ND DL=< 0.10
E n d r i n A l d e h y d e ........................................... ND DL=< 0.10
E n d r i n K e t o n e ........................................... ND DL=< 0.10
E n d o s u l f a n S u l f a t e ........................................... ND DL=< 0.10
4,4' -DOT ........................................... ND DL=< 0.10
M e t h o x y c h l o r ........................................... ND DL=< 0.50
A l p h a - C h l o r d a n e ........................................... ND DL=< 0.05
Gamma- C h l o r d a n e ........................................... ND DL=< 0.05
T o x a p h e n e ........................................... ND DL=< 5.00
A r o c l o r 1016 ........................................... ND DL=< 1.00
A r o c l o r 1221 ........................................... ND DL=< 2.00
Aroclor 1232 ........................................... ' ND DL=< 1.00
A r o c l o r 1242 ........................................... ND DL=< 1.00
A r o c l o r 1248 ........................................... ND DL=< 1.00
Aroclor 1254 ........................................... ND DL=< 1.00
A r o c l o r 1260 ........................................... ND DL=< 1.00

ND DL = NOT DETECTED, DETECTION LIMIT

08005



P A G E 5 OF 5 ATTACHMENTS

U S E P A H O U S T O N B R A N C H

SAMPLE #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I C

C S A R I U M
B E R Y L L I U M

r e A D M I U M
C A L C I U M

^ H R O M I U M
c C O B A L T

C O P P E R
-I-RON
L E A D

5 5 A G N E S I U M
M A N G A N E S E
M E R C U R Y
£ U C K E L
P O T A S S I U M
S E L E N I U M
S I L V E RS O D I U M
T j J A L L I U M
V A N A D I U M
Z I N C

6 T F A D W 0 9 - 0 1
OLD B R A Z O S F O R G E
A Q U E O U S

D A T E
R E C E I V E D :
D A T E

R C , L C , B S , T N R C C REPORTED:

C O N C E N T R A T I O N

N D
N D
N D

251
N D
N D

104000
N D
N D
N D

167
N D

2430
18
N D
N D

1900
N D
N D

19200
N D
N D
N D

D E T E C T I O N
LIMIT <=

100
60

3
10

5
5

150
10
20
20
25

3 ' '
150

5
0.2

20
1000

3
10

500
5

30
20

28-Mar-96
2 6 -Apr- 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D 0.02
N D : L E S S T H A N D E T E C T I O N L I M I T

M G / L

08006



1111111111111111111

1 C. ~)P a g e 1 of __) A t t a c h m e n t ^-

J k
Source:

S i t e Description:

D a t e / T i m e Received:

S a m p l e T y p e :

Comments:
Pv
H 7"
O

Parameter
ABN
C N O
M23
PCB-
PES
VGA

r*-
C~
•

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0902

OLD BRAZOS FORGE

S T A . GW-2

3 / 2 8 / 9 6 10:00

DW

D a t e / T i m e C o l l e c t e d : 3 / 2 6 / 9 6 8:43

Date C o m p l e t e d : 4 / 2 6 / 9 6

Descr ip t i on Sect ion S t a t u s
A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

.. _

O R G A N I C
I N O R G A N I C t !
M E T A L S
O R G A N I C
O R G A N I C
ORGANIC

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

•

A p r i l 26,1996

Report Elate

08007



PAGE OF A t t a c h m e n t : 2_

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e - N O : 6 T F A D H 0 9 - 0 2

A n a l y s t : D . G r e g g

Date Repor t ed:

S a m p l e T y p e :

n - A p r - 9 6

W A T E R

S E M I - V O L A T I L E COMPOUNDS B Y M E T H O D 6 2 5
[cont inuou s e x t r a c t o r )

uni t s: u g / L uni t s: u g / L

Compound N a m e

b i s ( 2 - C h l o r o e t h y l ) Ether .......

V*

| Resul t s*

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

.... . ND

...... ND

. .... ND

. . . , . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

Det L i m i t s

2
2
2

10
8
8
e
8
8
4
2
2
2
4
8
4
2
4
2
4
&
e
e
2
e
3
3
3

10
6
2
e
2

Compound N a m e | Resul t s*

..... ND
...... ND
....... ND
..... ND
..... ND
..... ND
..... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... HD

...... ND

...... ND

...... ND

...... ND

...... ND

Det L i m i t s

30
6
6

20
2
4
2
2
2
5

10
3
a
4
2
6
6
2
e
e
8
2

10
13

4
6

15
2
4
2

20
3
6

' ) N D • N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

n a l y s t N o t e s : none

( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i on l i m i t .

08008
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P A G E 5 OF 5
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 2
A n a l y s t : K e n n e t h W . S t e v e n s

A t t a c h m e n t : 2_—

Date R e p o r t e d : 16-Apr-96
S a m p l e T y p e : DW

VOLATILE C O M P O U N D S BY M E T H O D 624

Compound N a m e

bromometha n e — — — — — — — — — — — - — — — — —

1 , 1 - d i c h I o r o e thane — — — — — — — — — — — — —
f •1,1-dichloroe thene — — — — — — — — — — — — — —
c ' 1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — — - — — — —

r f r a / 7 s - 1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — —
L * U i j f I U l * l 1̂ .1*1 i t * ' '2-h exa n o n e ———————————————————m e t h y l e n e c h l o r i d e — — — — — — — — — — —
4-methyI-2-pentanone — — — — — — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e — — — — — — — — — — —
t e t rach loroe thene — — — — — — — — — — — — — — — —

para- a n d / o r me .a-xylene —— — — — — — — —

uni t s - microg r a m / l i t e r - p g / l| Results* | Detection Limits
Mn
N DMnMn
M f - »

. . • .., Mn
- -- - - Mn

,..,,.. ..,., ,.. ND1 « trf- . : .-• - .... Mn
.... Mn..... . Mn_ _ _ _ _ _ _ _ _ _ _ _ M n

---. - - . ,! — - Mn
N DMR— — — — — — — — — — — — — „ N D..... Nn
MnwnN n

— — — — — — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — _ N D
— — — — — — — — — — — — — — — — N D

„,......,- ..... ND
— — — — — — — — — — — — — — — — — — N D

N D
— — — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — — N D

N D..... Mn
_ _ _ _ _ _ _ _ _ _ _ _ K i n_ ___ Mn

. ... — - Mn
.. ...... ND

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

ND — Means not de t ec t ed above the l i s t ed d e t e c t i o n l imi t s .

08009



PAGE M OF 5 A t t a c h m e n t 2_

PESTICIDE/PCB ANALYSIS

r-
i —
o
—
o
c;
o
c-
C K

r— •

6 M D - H O S A M P L E N i
S A M P L E T Y P E :
A N A L Y S T :
C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72^3-5
5103-71-9
5103-74-2
$001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

D.: 6TFADW09-02
Water
LARRY S T R E C K

A l p h a - B H C .......................
B e t a - B H C .......................
D e i t a - B H C .......................
G a m m a - B H C ( L i n d a n e ) .......................
H e p t a c h l o r ......................
A l d r i n .......................
H e p t a c h l o r E p o x i d e .......................
E n d o s u l f a n I ......................
D i e l d r i n
4,4' DDE ......................
E n d r i n ,..........,...!„....
E n d o s u l f a n I I ......................
4,4' -ODD ......................
E n d r i n A l d e h y d e ......................
E n d r i n K e t o n e ......................
E n d o s u l f a n S u l f a t e ......................
4,4' -DOT ......................
Methoxych lor ......................
A l p h a - C h l o r d a n e ......................
Gamma- C h l o r d a n e ......................
T o x a p h e n e ......................
A r o c l o r 1016 ......................
A r o c l o r 1 2 2 1 ......................
A r o c l o r 1 2 3 2 ......................
A r o c l o r 1 242 ......................
A r o c l o r 1 2 4 8 ......................
A r o c l o r 1254 ......................
A r o c l o r 1260 ......................

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

UG/L ( PPB )

..................... NO DL=< 0.05

..................... ND DL=< &.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.10

..................... N D D L = < 0.10

..................... ND DL=< 0.10

..................... ND DL=< 0.10

.............I....... ND DL=< 0.10

..................... ND DL=< 0.10

..................... ND DL=< 0.10

..................... ND DL=< 0.10

..................... ND DL=< 0.10

..................... ND DL=< 0.50

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 5.00

..................... N D D L = < 1.00

..................... ND DL=< 2.00

..................... N D D L = < 1 . 0 0

..................... N D D L = < 1.00

..................... N D D L = < 1 . 0 0

...................... ND DL=< 1.00

..................... N D D L = < 1.00

ND DL = NOT DETECTED , DETECTION UMIT

08010,
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P A G E ' E l O F 5 A T T A C H M E N T S

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I C

t S A R I U M
B E R Y L L I U M

* C A D M I U M '
C A L C I U M' C H R O M I U M

<£OBALT
C O P P E R
L E A D .M A G N E S I U M
^ A N G A N E S E
MERCURY
t f - I C K E LP O T A S S I U MS E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

C Y A N I D E

6 T F A D W 0 9 - 0 2
OLD B R A Z O S
A Q U E O U S
R C , L C , B S ,

U S E P A H O U S T O N B R A N C H

D A T E
F O R G E R E C E I V E D :

D A T E
T N R C C R E P O R T E D :

D E T E C T I O N
C O N C E N T R A T I O N L I M I T < =

N D
N D
N D

199
N D
N D

122000
N D
N D
N D
N D
N D

2180
N D
N D
N D
N D
N D
N D

2750O
N D
N D

100

N D
N D : L E S S T H A N D E T E C T I O N

100
60

3
10

5
5

150
10
20
20
25

3 ' !!

150
5

0.2
20

1000
3

10
500

5
30
20

0.02
L I M I T

z

28-Mar-96
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

M G / L

08011



P a g e _ A t t a c h m e n t A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFAD W0903

Source: OLD BRAZOS FORGE

S i t e Description: S T A . GW-3

D a l o T i m e Received: 3 / 2 8 / 9 6 10:00

S a m p l e T y p e :

Comments:

D a t e / T i m e Co ected: 3 / 2 6 / 9 6 12:03

P a r a f f i f i t e r D e s c r i p t i o n S e c t i o n Statu s Report Date
ABN
CN
M l S f - ; .
PCB

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R P U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S

PES C! | PESTICIDES
V O A [ V O L A T I L E O R G A N I C A N A L Y S I S

I
*-*

C"
<

O R G A N I C
INORGANIC ,
M E T A L S '
O R G A N I C
O R G A N I C
O R G A N I C

_________________

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4/26/96
4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96
4/26/96

08012



PAGE OF A t t a c h m e n t : , 3
O R G A N I C A N A L Y S I S D A T A

I
I ;I

1I
II

i•iI
!I

I
II

I
I

iI
I

6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 0 3

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E COMPOUNDS B Y M E T H O D 6 2 5
( c o n t i n u o u s e x t r a c t o r )

u n i t s : u g / L

Date R e p o r t e d : 1 7 - A p r - 9 6

San^l e T y p e : H A T E R

u n i t s : u g / L

Compound N a m e

CD

bi s- ( 2 - E t h y l h e x y l J ? h t h a l a t e .....

î - •

| R e s u l t s *

. . , . ND

.... ND
ND

.... ND

.... ND
ND

.... ND
ND

.... ND

.... ND

.... ND

.... ND
ND
ND
ND
ND

.... ND

.... ND
ND

.... ND

.... ND

.... ND

. .. . ND

. . . . ND
ND

.. . . ND
ND

. . . . ND
ND
ND

. . . . ND

. . . . ND

. . . . ND

Det L i m i t s

2
2
2

10
a
e
8
B
8
4
2
2
2
4
e
4
2
4
2
4
e
e
a
2
a
3
3
3

10
6
2
6
2

Compound Name | R e s u l t s *

..... ND

..... ND

..... ND
..... ND
. : . . . ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... . ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND

I Det L i m i t s |
" — — " • — — " 1

30 |
6 1
6 I

20 |
2 !
4 1
2 I
2 1
2 1
s !

10 |
3 1
8 1
4 1
2 . 1
6 I
6 1
2 I
8 1
a 1
B I
2 I

10 |
13 I

4 I
6 1

15 |
2 I
4 I
2 I

20 1
3 I
« 1

1

( * ) N D - N o t e s t e e m e d above t h e l i s t e d d e t e c t i o n l i m i t ,

A n a l y s t N o t e s : nor.e

( • ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

08013



PAGE 5 OF 5 A t t a c h m e n t : 5
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r . 6 T F A D W 0 9 - 0 3 Date R e p o r t e d : 16-Apr-96
A n a l y s t i K e n n e t h W. Steven s S a m p l e T y p e : DW

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
______________________________________ units - m i c r o g r a m / l i t e r -C o m p o u n d N a m e Results* Det e c t i on L i m i t s

a c e t o n e — —
a c r o l e i n — —
a c r y l o n i t r i l e -
benzene—

c b r o m o d i c h l o r o m e t h a n e — -
brom o f o r m — — — — — — — -

f 2 - b u t a n o n e — — — — — — —aromo m e t h a n e — — — — — — — —r carbon d i s u l f i d e — — — — — - — — — —
(carbon te tra c h l o r i d e — — — — — -

c h l o r o b e n z e n e — — — — — — — — — — -e h l o r o e t h a n e — — — — — — — — —
ch I o rof o rm -———————————-ch I o rom eth a n e — — — — — — — —

d i b r o m o c h l o r o m e t h a n e — — — —
1 . 1 - d i c h l o r o e t h a n e — — — — — — — •
T ; 1 - d i c h l o r o e t h e n e — — — — — —
1 . 2 - d i c h I o r o e t h a n e — — — — — — —
T , 2 - d i c h l o r o e t h e n e ( t o t a l )
^ , - 2 - d i c h l o r o p r o p a n e —

f c - 1 , 3 - d i c h l o r o p r o p a n e
-1 , 3 - d i c h l o r o p r o p a n e «

e t h y l b e n z e n e — — — — — — —
2-hexanone — — — — — — — —
m e t h y l e n e ch l or ide—
4-methyi-2-pentanone-
s ty r e n e — — — — — —
1,1,2,2-tetrachloroethane-
t e t r a c h l o r o e t h e n e — — — —to I u e n e — — — — — — — —
1 , 1 , 1 - t r i c h l o r o e t h a n e — — — — —
1 , 1 , 2 - t r i c h l o r o e t h a n e — — — — —
t r i c h l o r o e t h e n e — — - — — — — •v iny l c h l o r i d e — — — — — — — —
oriho - x y l e n e — — — — — - — — —
para- a n d / o r m e ^ a - x y l e n e — — -

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

ND — M e a n s no t d e t e c t e d above th e l i s t e d d e t e c t i o n l i m i t s .

08014=
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PAGE M OF 5

PESTICIDE/PCB ANALYSIS
A t t a c h m e n t

6 M D - H O S A M P L E N O . : 6TFADW09-03
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

C A S #
319-84-6
319-85-7

O 319-86-8
58-89-9

^ 76-44-8
- 309-00-2

1024-57-3
<=> 949-98-8

60-57-1
72-55-9

0 72-20-8
33213-65-9C 72-54-08

C* 742193-4
53494-70-5

C* 10341-07-8
c. 50-29-3

72-43-5
r~ 51 03-71 -9

5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A I p h a - B H C ..................................
B e t a - B H C ..................................
D e l t a - B H C ..................................
G a m m a - B H C ( L i n d a n e ) ..................................
H e p t a c h l o r ..................................
A l d r i n ..................................
H e p t a c h l o r E p o x i d e ..................................
E n d o s u l f a n I ..................................
D i e l d r i n ..............I...................
4,4' DDE ...............f:.................E n d r i n ..............;...................
E n d o s u l f a n I t ..................................
4,4' -ODD ..................................
E n d r i n A l d e h y d e ..................................
Endrin Ketone ..................................
E n d o s u l f a n S u l f a t e ......„......!...................
4,4' -DOT ..................................
M e t h o x y c h l o r ..............I...................
A l p h a - C h l o r d a n e ..................................
Gamma- C h l o r d a n e ..................................
T o x a p h e n e ..............;...................
Aroclor 1016 ..................................
A r o c l o r 1 221 ..................................
A r o c l o r 1232 ..................................
A r o c l o r 1242 ..................................
A r o c l o r 1248 ..................................
A r o c l o r 1254 ..................................
A r o c l o r 1260 ................................

UG/L ( PPB )

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 0,05

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 0.10

......... ND DL=< 0.10

......... ND DL=< 0.10

......... N D D L = < 0.10

......... N D D L = < 0 . 1 0

......... ND DL=< 0.10

......... N D D L = < 0 . 1 0

......... N D D L = < 0 . 1 0

......... ND DL=< 0.10

......... ND DL=< 0.50

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 5.00

......... N D D L = < 1.00

......... ND DL=< 2.00

......... N D D L = < 1.00

......... N D D L = < 1 . 0 0

......... N D D L = < 1.00

......... N D D L = < 1.00

......... N D D L = < 1.00

ND DL = NOT DETECTED, DETECTION LIMIT

08015



P A G E OF A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

SAMPLE #:S O U R C E :T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I C

(-B.ARIUM
B E R Y L L I U M

C C A D M I U M
C A L C I U M

r C ' H R O M I U M
C O B A L Ti — ^^COPPER

J R O N
L E A D

4 I A G N E S I U M
M A N G A N E S E
M E R C U R Y
N I C K E L
P O T A S S I U M
g E L E N I U M
S I L V E R
S O D I U M
T H A L L I U MV A N A D I U M
Z I N C

6 T F A D W 0 9 - 0 3
O L D B R A Z O S F O R G E
A Q U E O U S

D A T E
R E C E I V E D :
D A T E

R C , L C , B S , T N R C C REPORTED:

C O N C E N T R A T I O N

N D
N D
N D

217
N D
N D

103000
N D
N D
N D

779
N D

2480
11
N D
N D

1630
N D
N D

18900
N D
N D
48

D E T E C T I O NLIMIT <=

100
60

3
10

5
5

150
10
20
20
25

3 . '
150

5
0.2

20
1000

3
10

500
5

30
20

28-Mar-96
2 6 -Apr- 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L

0801
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A^sJlz
Source:

Site Description:

D a t e / T i m e Received:

S a m p l e Type:

?-O Comments:
/- —

»ir-
Parameter

A S N _
CN
M 2 3 C T
PCB
PES "—
VOA^

f>
C

— — — p —

Paqe 1 of J A t t a c h m e n t — * A p r i l 26, 1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFAD W0905

OLD BRAZOS FORGE

STA. GW-4

3 / 2 9 / 9 6 10:10

DW
-

D a t e / T i m e C o l l e c t e d :

Date C o m p l e t e d :

3 / 2 8 / 9 6 1 1 3 3

4 / 2 6 / 9 6

Descr ip t i on S e c t i o n
A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R R J N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E ORGANIC A N A L Y S I S

O R G A N I C
I N O R G A N I C ' ' '
METALS !
O R G A N I C
ORGANIC |
O R G A N I C

Status
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
COMPLETE
COMPLETE

Report Date
4/26/96
4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96
4/26/96

08017
rr



P A G E z OF A t t a c h m e n t :

6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 0 5

A n a l y s t : D . G r e g g

Compound N a m e

bis- ( 2 - E t h y l h e x y l ) P h t . h a l a t e .....

\*t

O R G A N I C A N A L Y S I S D A T A
Date R e p o r t e d :

S a m p l e T y p e :

SEMI-VOLATILE COMPOUNDS BY METHOD 625
(cont inuou s e x t r a c t o r )

units : u g / L unit s :

| R e s u l t s *

. . . . ND

. . . . ND

. . . . ND
ND
ND

. . . . ND

. . . . ND

. . . . ND
ND

. . . . ND
ND
ND
ND
ND
ND

. . . . ND
ND

. . . . ND

. . . . ND
ND
ND

- . . . ND
ND

. . . . ND

.... ND
ND
ND
ND
ND

.... ND

.... ND

.... ND

| Det L i m i t s

2
2
2

10
8
8
8
8
8
4
2
2
2
4
8
4
2
4
2
4
8
e
8
2
8
3
3
3

10
6
2
6
2

Compound N a m e

Di-n-Octyl P h t h a l a t e ...........

| Resul t s*

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
....... ND
...... ND
...... ND

1 7 - A p r - 9 6

H A T E R

u g / L

Det L i m i t s

30
6
6

20
2
4
2
2
2

' 5
10

3
8
4
2
6
6
2
8
8
8
2

10
13

4
6

15
2
4
2

20
3
6

( • ) N D • H o c d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t . {*) ND • Not d e t e c t e d above th e l i s t e d d e t e c t i o n l i m i t .

--.alyst N o t e s : none

08018
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PAGE 5 OF 5 A t t a c h m e n t : 5
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 5 . Date Repor t ed: 16-Apr-96
A n a l y s t K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

VOLATILE C O M P O U N D S BY M E T H O D 624

LT
C
i—

C
C
r
c
C
t-

Compound N a m e

r\ 1-1 rt ^ ** *-i **

bromodich loromethane — — — — — — - — — — — — — — — — — — — — —
b r o m o f o r m — — — — — — — — — — — — — — — — — — — — — — — — — — — —

L J U L i . l l I U H L "bromomethane — — — — — — — — — — — — — — — — — — - — — — — — —

chloromethan e — — — — — — — — — - — — — — — — — — — — — — — — — — —
d i b r o m o c h l o r o m e t h a n e — — — — — — - — — — — — — — — — — — — — — — —
1 , 1 - d i c h l o r o e t h a n e — — — — — — — — — — — — — — — — — — — — — — — — —

1 4 ffi r t tn lr tr-^r t t l - i f* r* rt

1 , 2 - d i c h l o r o e t h a n e — — — — — — — — — — — — — — — — — — — — — — — — —1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — - — — — — — — — — — — — — — — —
1 , 2 - d i c h I o r o p r o p a n e — — — — — — — — — — — — — — — — — — — — — — — —c/s-1 , 3-d ich I oro p r o p a n e — — — — — — — — — — — — — — — — — — —
'tfahs-1 , 3-d i chIoro p r o p a n e — — — — — — — — — — — — — — — — — — — — —
2-hexanone — — — — — — — — — — — - — — — — — — — — — — — — — — — — —m e t h y l e n e c h l o r i d e — — — - — — — — — — — — — — — — — — — — — —
4-methyI-2-pentanone — — — — — — — — — — — — — — — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e — — — — — — — — — — — — — — — — — —
tetrach I o ro eth en e ————————— - — : ——————————————

1 , 1 ,2-tr ichloroe thane — — — — — — — - — — — — — — — — — — — — — — —
w i n v f ^ h l o r i H f 5

para- a n d / o r me t e - xy l en e — — — - — — — — — — — — — » — — — — - —

units - m i c r o g r a m / l i t e r - M 9 / 1iResults* [Detect ion Limits
— — — — — — N D
— — — — — — N D

— MD
— — — — — — N D
— — — — — — N D
— — — — — — N D
— — — — — — N DMnMn

— — — — — N D______ Mn- • u j - ™ « | ^i u
— — — — — . N D; ND
— — — — — — N D

N D
N D5 fi

— — — — — — N D
N D

— — — — — — N D
N D

— — — — — — N D
N D

— — — — — — N D
N D
N D
N D

— — — — — — N D..... . wn
— — — — — — N D

N D
— — — — — — N DN n

N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
22
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* ND — Means not de t e c t ed above the l i s t ed d e t e c t i on l imi t s .

08019



PAGE M OF 5 A t t a c h m e n t

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E N O . : 6TFADW09-05
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

C A S #
319-84-6
319-85-7

vC 319-86-8.
58-89-9

*" 76-44-8
309-00-2
1024-57-3

0 949-98-8
60-57-1
72-55-9

072-20-8
33213-65-9C: 72-54-08

r 742193^
53494-70-5

^ ' 1 0 3 4 1 - 0 7 - 8
c. 50-29-3

72̂ 3-5
r-5103-71-9

5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C ....................................
Beta-BHC ....................................
D e l t a - B H C ....................................
Gamma-BHC ( Lindane ) ....................................
H e p t a c h l o r ....................................
A l d r i n ....................................
H e p t a c h l o r E p o x i d e ....................................
E n d o s u l f a n I ....................................
Dieldr in ....................................
4,4' DDE .................M.................
E n d r i n ....................................
E n d o s u l f a n I I ....................................
4,4* -DDD ....................................
E n d r i n A l d e h y d e ....................................
Endrin Ketone ....................................
E n d o s u l f a n S u l f a t e ....................................
4,4* -DOT ...................................
Methoxychlor ...................................
A l p h a - C h l o r d a n e ...................................
Gamma- C h l o r d a n e ...................................
T o x a p h e n e ...................................
A r o c l o r 1016 ...................................
A r o c l o r 1 2 2 1 ...................................
A r o c l o r 1232 ...................................
A r o c l o r 1242 ......................;............
A r o c l o r 1248 ...................................
Aroclor 1254 ...................................
A r o c l o r 1260 ...................................

UG/L i PPB )

........ ND DL=< 0.05
ND DL=< 0.65

....... ND DL=< 0.05

....... ND DL=< 0.05

........ ND DL=< 0.05

....... ND DL=< 0.05

....... ND DL=< 0.05

....... ND DL=< 0.05

........ ND DL=< 0.10
....... N D D L = < 0 . 1 0
........ N D D L = < 0 . 1 0
........ ND DL=< 0.10
........ N D D L = < 0 . 1 0
........ N D D L = < 0.10
........ N D D L = < 0.10
........ ND DL=< 0.10
........ ND DL=< 0.10
........ ND DL=< 0.50
........ NDDL=<0.05
........ ND DL=< 0.05
........ ND DL=< 5.00
........ N D D L = < 1 . 0 0
........ ND DL=< 2.00
........ N D D L = < 1.00
........ N D D L = < 1.00
........ ND DL=< 1.00
........ N D D L = < 1.00
........ N D D L = < 1.00

ND DL = NOT DETECTED, DETECTION LIMIT

0802C
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P A G E S OF 5 ATTACHMENTS

SAMPLE #:S O U R C E :
T Y P E :A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I C

E & A R I U M
B E R Y L L I U M

C A D M I U M -
C A L C I U MC H R O M I U M
gOBALT
COPPER
tRON
L E A D
M A G N E S I U M
M A N G A N E S E
M E R C U R Y
t f l C K E L
P O T A S S I U M
3 & L E N I U M
^.ILVER
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

C Y A N I D E

6 T F A D W 0 9 - 0 5
OLD B R A Z O S
A Q U E O U S
R C , L C , B S ,

U S E P A H O U S T O N B R A N C H

D A T E
F O R G E R E C E I V E D :

D A T E
T N R C C R E P O R T E D :

D E T E C T I O N
C O N C E N T R A T I O N L I M I T < =

N D
N D
N D

324
N D
N D

136000
110

N D
N D
33

N D
2680

N D
N D
N D
N D
N D
N D

442OO
N D
N D

347

N D
N D : L E S S T H A N D E T E C T I O N

100
60

3
10

5
5

150
10
20
20
253

150
5

0.2
20

1000
3

10
500

5
30
20

0.02
L I M I T

S

2 8 -Mar- 9 6
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

M G / L
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P a g e A t t a c h m e n t A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFAD W0906

Source: OLD BRAZOS F O R G E

S i t e Description: S T A . GW-5

D a l e / T i m e Received: 3 / 2 9 / 9 6 10:10

S a m p l e T y p e :

Comments:

D a t e / T i m e C o l l e c t e d : 3 / 2 8 / 9 6 11:33

„Parameter Description Sec t i on Statu s Report Date
\ B N ~:N A C I D / B A S E N E U T R A L S

C Y A N I D E
M 2 3 < • - ' J 2 3 S U P E R F U N D L I S T M E T A L S:>CB .̂
>ES ^
V O A * ^

c-
— — — C ^ — —

, —

P O L Y C H L O R I N A T T i D B I P H E N Y L S
P E S T I C I D E SV O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C
INORGANIC /
M E T A L S
O R G A N I C
O R G A N I C( O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4 / 2 6 / 9 6
4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96
4/26/96

08022
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PAGE OF

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 0 6

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E COMPOUNDS BY METHOD 625
(cont inuous e x t r a c t o r )

unit s: u g / L

A t t a c h m e n t : _^

Date R e p o r t e d : 1 7 - A p r - 9 6

S a m p l e T y p e : W A T E R

uni t s : u g / L

Cotnpound N a m e

bis ( 2 - C h l o r o e t h o x y ) M e t h a n e .

b i s ( 2 - c h l o r o i s o p r o p y l ) E t h e r
b i s ^ 3 - E t h y l h e x y l ) P h t h a l a t e

D i e t h y l p h t h a l a t e ..........

( • ) N D - N o t d e t e c t e d above

-nalyst N o t e s : none

| R e s u l t s - |

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... -• ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND

......... ND
,....,... ND
......... ND
......... ND
......... ND
......... ND

t h e l i s t e d d e t e c t i o n

Dct L i m i t s

2
2
2

10
a
8
e
e
8
4
2
2
2
4
8
4
2
4
2
4
8
a
8
2
8
3
T

3
10

6
2
6
2

Compound N a m e

4 - M e t h y l p h e n o l .................

2 - N i t r o p h e n o l ..................

l i m i t . <*) ND « Not d e t e c t e d above the

| R e s u l t s -

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

l i s t e d d e t e c t i o n

| Det L i m i t s

30
6
6

20
2
4
2
2
2
5

10 |
3
8
4
2
6
6
2
8
8
8
2

10
13

4
6

15
2
4
2

20
3
6

l i m i t .

08023



P A G E 3 OF 5 A t t a c h m e n t :
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 6 Date Repor t ed: 16-Apr-96
A n a l y s t : K e n n e t h W. Stevens S a m p l e T y p e : DW

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
_______units - m i c r o g r a m / l i t e r -C o m p o u n d N a m e Results" Dete c t i on L i m i t s

a c e t o n e — —
a c r o l e i n — —
a c r y l o n i t r i l e -benzene—

C b r o m o d i c h l o r o m e t h a n e — -bro m o fo m i — — — — — —
C 2-butanone-

b r o m o m e t h a n e — — — —
carbon d i s u l f i d e — — —
carbon t e t r a c h l o r i d e — -
c h l o r o b e n z e n e — — — —
c n l o r o e t h a n e — — — — -
c h l o r o f o r m — — — — — —ch iorome thane-
d i b r o m o c h l o r o m e t h a n e -
1 , 1 - d i c h l o r o e t h a n e — —

r 1 , 1 - d i c h l o r o e t h e n e — —
1 , 2 - d i c h l o r o e t h a n e — — — —
1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) —
1,2-dich ioro p r o p a n e — — —
: / s - 1 , 3 - d i c h ! o r o p r o p a n e —

r f r a n s - 1 , 3 - d i c h l o r o p r o p a n e -e t h y l b e n z e n e — — — — — — —
2-hexan o n e — — — — — — — —
m e t h y l e n e c h l o r i d e — — — —
4 - m e t h y ! - 2 - p e n t a n o n e — — — —
s t y r e n e — — — — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h I o r o e t h a n e — — —
t etra ch I o ro eth e n e———————
t o l u e n e — — — — — — — — — —
1 , 1 , 1 - t r i c h l o r o e t h a n e — — — — —
1 , 1 , 2 - t r i c h l o r o e t h a n e - — — — — —
t r i c h l o r o e t h e n e - — — — — — —
v i n y l c h l o r i d e — — — — — — — —
oftho - x y l e n e — — — — — — —
para- a n d / o r m e t a - x y l e n e — —

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
5.4
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5 .
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* ND — M e a n s no t d e t e c t e d above the l i s t e d d e t e c t i o n l i m i t s .
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IIIiiiiiiiiiiiiiiii

0

OF 5

PESTICIDE/PCB ANALYSIS
A t t a c h m e n t

6 M D - H O SAMPLE NO.: 6TFADW09-06
S A M P L E T Y P E : Water
A N A L Y S T : LARRY S T R E C K

D A T E REPORTED: 4/12/1996

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9.
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

*
A l p h a - B H C ...................................
Beta-BHC ...................................
D e l t a - B H C ...................................
G a m m a - B H C ( L i n d a n e ) ...................................
H e p t a c h l o r ...................................
A l d r i n ...................................
H e p t a c h l o r E p o x i d e ...................................
E n d o s u l f a n I ...................................
D i e l d r i n ...................................
4,4' DDE ................Tu................
E n d r i n ...................................
E n d o s u l f a n I I • ...................................
4,4' -ODD ...................................
E n d r i n A l d e h y d e ...................................
Endrin K e t o n e ...................................
E n d o s u l f a n Sulfate ...................................
4,4' -DOT ...................................
M e t h o x y c h l o r ..................................A l p h a - C h l o r d a n e ..................................
Gamma- Chlordane ..................................
T o x a p h e n e ..................................
A r o c l o r 1016 ..................................
A r o c l o r 1221 ..................................
A r o c l o r 1 232 ..................................
Aroclor 1 242 ..................................
A r o c l o r 1248 ..................................
A r o c l o r 1 254 ..................................
A r o c l o r 1 260 ..................................

UG/L < PPB J

........ ND DL=< 0.05

........ ND DL=< O.t>5

........ ND DL=< 0.05

........ ND DL=< 0.05

........ ND DL=< 0.05 +

........ N D D L = < 0 . 0 5 ^ 4 h

........ ND DL=< O.Q5&^ ,

........ ND DL=< 0.05 - *'••

........ ND DL=< 0.10

........ ' N D D L = < 0 . 1 0

........ ND DL=< 0.10

......... N D D L = < 0 . 1 0 >

......... N D D L = < 0 . 1 0

......... ND DL=< 0.10

......... N D D L = < 0 . 1 0 '

......... N D D L = < 0 . 1 0

......... N D D L = < 0 . 1 0

......... ND DL=< 0.50

......... ND DL=< 0.05

......... ND DL=< 0.05

......... ND DL=< 5.00

......... ND DL=< 1.00

......... ND DL=< 2.00

......... N D D L = < 1 . 0 0

......... NDDL=<1.00

......... N D D L = < 1.00

......... ND DL=< 1.00

......... N D D L = < 1.00

, DETECTION LIMIT
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P A G E 5 OF A T T A C H M E N T S ( o

US EPA HOUSTON BRANCH

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

6 T F A D W 0 9 - 0 6
O L D B R A Z O S F O R G E
A Q U E O U S
R C , L C , B S , T N R C C

D A T E
R E C E I V E D
D A T E
REPORTED

28-Mar-96
26-Apr-96

P A R A M E T E R C O N C E N T R A T I O N
D E T E C T I O N
LIMIT <= U N I T S

A L U M I N U M
A N T I M O N Y

C A R S E N I C
B A R I U MB E R Y L L I U M
C A D M I U M

' C A L C I U M
C O B A L T

•COPPER
I R O N

^ G N E S I U M
M A N G A N E S E

<MERCURY
N I C K E LC P O T A S S I U MS E L E N I U MS I L V E R
T H A L L I U M
V A N A D I U M
Z I N C

N D
N D
N D

319
N D
N D

134000
122

N D
N D
26

N D
2640

N D
N D
N D
N D
N D
N D

43600
N D
N D

342

100
60

3
10

5
5

150
10
20
20
25

3
150

5
0.2

20
1000

3
10

500
5

30
20

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L



IIIiiiiii

' - ' V

Page 1 o f J ^ _ Anachment___/

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0907

A p r i l 26,1996

Source:

S i t e Description:

D a t e / T i m e Received:

S a m p l e T y p e :

Comments:

OLD BRAZOS FORGE

STA. GW-6

3 / 2 9 / 9 6 10:10

DW

D a t e / T i m e Collec ted:

Date C o m p l e t e d :

3 / 2 8 / 9 6 8:45

4/26706

Parameter Description Sect ion Status Report Date

1
1iiiiiii

ABN"~
CN —
M23PCB c:
PES
V O A f "

/.-

r —

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

ORGANIC !
I N O R G A N I C
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L f c l t
C O M P L E T E
COMPLETE
C O M P L E T E

,

4/26/96 • •-•:.-; .-
4!26&6 =A4/26/96;
4/26«6^ "
4/26^6 r, ., .
4/26^6,

' - - I . ' • • • • • " • . . ' \ ,
•<•.--. ;-

•-, •

osn?



P A G E 2_ ™ S*— OF —•* A t t a c h m e n t ; __/

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 0 7

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 5
(cont inuous e x t r a c t o r )

uni t s: u g / L

Date R e p o r t e d : 1 7 - A p r - 9 6

S a m p l e T y p e : W A T E R

unit s: u g / L

Compound Name

x;

C7 l

4 - C h l o r o - 3 - M e t h y l p h e n o l .........

| R e s u l t s *

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND
ND

.... ND
ND

.... ND
ND

.... ND
ND

.... ND
ND

. . . ' . ' N D

.... ND

.... ND
ND
ND
ND
ND

.... ND

.... ND
ND

.... ND

.... ND

| Det L i m i t s

2
2
2

10
8
8
8
8
8
4
2
2
2
4
8
4
2
4
2
4
8
8
8
2
8
3
3
3

10
6
2
6
2

Compound N a m e

D i - n - O c t y l P h t h a l a t e ............

2 - M e t h y l phenol . . . . . . . . . . . . . . . . ' . .

| R e s u l t s '

..... ND

. .. . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . . ND

. . . . . ND

. . . .. ND

. . . .- ND

. . . . . ND

.. .. . ND

. . . . . ND

..... ND

.. . . . ND

. . . . . ND

.... . ND

. . . . . ND

. . . . . ND

. . ... ND

..... ND

. .... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

| Det L i m i t s |
""—— """1

30 |
6 1
6 1

20 |
2 I
4 I
2 1
2 I
2 1s t

10 j
3 1
B 1
4 i
2 I
6 1
6 1
2 1
a I
a 1
a 12 110 I

13 |
4 1
6 1is I
2 1
« 1
2 1

20 |
3 1
6 1

1

(•) ND • Not d e t e c t e d above the l i s t e d de t e c t i on l i m i t ,

n a l y s t N o t e s ; none

(•) ND - Not d e t e c t ed above the l i s t ed detect ion l imit .
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PAGE B OF -5_. A t t a c h m e n t : _
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 7 Date Repor t ed: 16-Apr-96
A n a l y s t : K e n n e t h W. S t e v e n s S a m p l e T y p e : DW

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
units - m j c r o g r a m / l i t e r - y g / l

LH
c-
r-~
O

o
c
r-
o
c:
r—

C o m p o u n d N a m e

b r o m o d i c h l o r o m e t h a n e — — — — — — — — — — —
bro m o f o rm —————————— - — — — — — —

carbon d i s u l f i d e — — — — — — — — — — — — — — —

L * ' i l J U | L J L ' L I I * - * l l l *

d i b r o m o c h l o r o m e t h a n e — — — — — — — — — — —

1 , 2 - d i c h I o r o e t h a n e — — — — — — — — — — — — —1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — — — — —
1 , 2 - d i c h I o r o p r o p a n e — — — — — — — — — — — —
c/s-1 , 3 - d i c h l o r o p r o p a n e — — — — - — — — — —f r a n s - 1 , 3 - d i c h l o r o p r o p a n e — — — — — — — —
x * - L I I V 1 W W 4 1̂ .̂ *1 J L *

2-hexanone — — — — — — — — — — — — — — — — —m e t h y l e n e c h l o r i d e - — — — — — — — — — — —4 - m e t h y l - 2 - p e n t a n o n e — — — — — — - — — — — —
*ji j i 1*1 1 L*1 , 1 , 2 , 2 - t e t r a c h i o r o e t h a n e — — — — — — — — —
to I u e n e ———————————————————
1 , 1 , 1 - t r i c h l o r o e t h a n e — — — — — — — — — — — —
1 , 1 , 2 - t r i c h l o r o e t h a n e - — — — — — — — — — — —
V 1 H J F I \^M< V l *<wJ < v

[ R e s u l t s *
MD
Mr»

— — — — — . — — — — — — — — — — — — — N DK i n
— — — — — . . — — — — — — — — — — — — — N D

M P \
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N D

MO
N D
MO

., ., . .. ND
..__ _ .._.., , i . , NDi ! . ' ^ ^. . , - , . . , ... ..... ,. ND

---- . . „ , f s i n
N D— — — — — — — — — — — — — — — — — — N D
N D

— — — — — — — — — — — — — — — — — — — N D
--• ,..r NO

— — — — — — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — — — — — N D

N D
N D
N D

— — — — — — — — — — — — — — — — — — — N D...... , wn
— — — — — — — — — — — — — — — — N D

N D
N D

— — — — — — — — — — — — — — — — — — — N D
N D
N D

— — — — — N D
N D-— ,. ,„ ,. ND

( D e t e c t i o n L i m i t s
5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

N D — M e a n s n o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t s .
08029



OF 5 A t t a c h m e n t

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E N O . : 6TFADW09-07
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY STRECK

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

O

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

U G / L i P P B

A l p h a - B H C ........................................... ND DL=< 0.05
B e t a - B H C ........................................... ND DL=< 0.05
D e l t a - B H C ........................................... ND DL=< 0.05
G a m m a - B H C ( L i n d a n e ) ........................................... ND DL=< 0.05
H e p t a c h l o r ........................................... ND DL=< 0.05
A l d r i n ........................................... ND DL=< 0.05
H e p t a c h l o r E p o x i d e ........................................... ND DL=< 0.05
E n d o s u l f a n I ........................................... ND DL=< 0.05
D i e l d r i n ........................................... ND DL=< 0.10
4,4' DDE ........................................... ND DL=< 0.10
E n d r i n ........................................... ND DL=< 0.10
E n d o s u l f a n II ........................................... ND DL=< 0.10
4,4' -ODD ........................................... ND DL=< 0.10
E n d r i n A l d e h y d e ........................................... ND DL=< 0.10
E n d r i n K e t o n e ........................................... ND DL=< 0.10
E n d o s u l f a n S u l f a t e ........................................... ND DL=< 0.10
4,4' -DOT ........................................... ND DL=< 0.10
M e t h o x y c h l o r ........................................... ND DL=< 0.50
A l p h a - C h l o r d a n e ........................................... ND DL=< 0.05
Gamma- C h l o r d a n e ........................................... ND DL=< 0.05
T o x a p h e n e ........................................... ND DL=< 5.00
A r o c l o r 1016 ........................................... ND DL=< 1.00
A r o c l o r 1221 ........................................... ND DL=< 2.00
A r o c l o r 1232 ........................................... ND DL=< 1.00
A r o c l o r 1242 ........................................... ND DL=< 1.00
A r o c l o r 1248 ........................................... ND DL=< 1.00
A r o c l o r 1254 ........................................... ND DL=< 1.00
A r o c l o r 1260 ........................................... ND DL=< 1.00

ND DL ~ NOT DETECTED, DETECTION LIMIT



P A G E OF A T T A C H M E N T S 7
U S E P A H O U S T O N B R A N C H

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I CB A R I U M
B E R Y L L I U M
C A D M I U M
P A L C I U M
C H R O M I U M
COBALT
C O P P E R
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
M E R C U R Y
N I C K E LP O T A S S I U MS E L E N I U MS _ I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

6 T F A D W 0 9 - 0 7 D A T E
O L D B R A Z O S F O R G E R E C E I V E D :
A Q U E O U S
R C , L C , B S ,

C O N C E N T R A T I O N

N D
N D

5.9
253

N D
N D

99700
N D
N D
N D

141
N D

4250
N D
N D
N D

2100
N D
N D

30700
N D
N D
N D

D A T ETNRCC REPORTED :

D E T E C T I O N
LIMIT <=

100
60

3
10

5
5

150
10
20
20
25 j

3 :

150
5

0.2
20

1000
3

10
500

5
30
20

28-Mar-96
26-Apr-96

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L

08031



P a g e l of A t t a c h m e n t

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0908

A p r i l 26,1996

Source; [ O L D BRAZOS FORGE

S i t e Description: J S T A . GW-7

D a t e / T i m e Received: 1 3 / 2 9 / 9 6 10:10

Date C o m p l e t e d :

D a t e / T i m e C o l l e c t e d : 1 3 / 2 7 / 9 6 1 0 : 0 2

O
Parameter Descr ip t i on Sec t i on Statu s Report Date

ABN A C I D / B A S E N E U T R A L S
CN ,—; j CYANIDE
M23PCS c:
PES
VOA <:

C-c-
C"
'

j

;, •
!

23 S U P E R F U N D LIST M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

-

ORGANIC : i
I N O R G A N I C
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
COMPLETE
C O M P L E T E
C O M P L E T E
COMPLETE

4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96
4/26/96
4 / 2 6 / 9 6

0303



P A G E ' 2 - OF A t t a c h m e n t :

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - Q 8

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E COMPOUNDS BY METHOD 625
( c o n t i n u o u s e x t r a c t o r )

uni t s: u g / L

Date R e p o r t e d : 1 7 - A p r - 9 6

S a m p l e T y p e : W A T E R

uni t s: u g / L

Compound N a m e

A c e n a p h t h e n e ............... ^ •••
A c e n a p h t h y l e n e .................
Anthracene .....................
Benzoic A c i d ...................
B e r i S S X a ) A n t h r a c e n e .............
3enzo (a) Pyrene .................
Benzo ( b ) F l u o r a n t h e n e ...........
B e n z g j g , h, i) Perylene ...........
3enzo ( k ) F l u o r a n t h e n « ...........
Benar^J. A l c o h o l .................
bis [ 2 - C h l o r o e t h o x y ) M e t h a n e . . - - -
b i s t r - C h l o r o e t h y l ) E t h e r .......
iis ( 2 - c h l o r o i s o p r o p y l ) £ t h e r . - - •
b i s - r f - E t h y l h e x y D P h t h a l a t e ....

1
4 - B r a m o p h e n y l p h e n y l Ether ......
B u t y l b e n z y l p h t h a l a t e ...........
Car^reole ......................
4 - C h l o r o a n i l i n e ................
2-o55ronaphChal ene ............
2 - C h l o r o p h e n o l .................
4 - C h l o r o p h e n y l p h e n y l Ether .....

, 4 - Q i i a r o - 3 - M e t h y l p h e n o l ........
Chrysene .......................
Dibenzof uran ...................
Dibenzo (a, h) Anthracene .........

, 1,2 -Dichlorobenzene ............
1, 3-Dichlorobenzene ............
1 ,4 -Dich lorobenzene ............
3 , 3 ' - D i c h l o r o b e n z i d i n e .........
2 . 4 - D i c h l o r o p h e n o l .............
D i e t h y l p h t h a l a t e ...............1 2 . 4 - D i m e t h y l p h e n o l .............
D i m e t h y l P h t h a l a t e ..............

| R e s u l t s - |

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... 6.9

..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
. . . . . ND
. . . . . ND
. . . . . ND
. . , . . ND
. . . . . ND
. . , . . ND
..... ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND

Dec L i m i t s |

2 I
2
2

10
8
e
8
8 1
8
4
2
2
2
4
8 !
4
2
4
2
« 1
8
8 !
8 1
2
8 1
3
3 !
3 1

10 |
6 1
2 I
6 I
2 I

1

Compound N a m e

2 , 4 - D i n i t r o p h e n o l ...............
2 , 4 - D i n i t r o t o l u e n e ..............
2,6-Dini t ro t :o lu ene ..............
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ......
D i - n - B u t y l p r . r h a l a t e .............
D i - n - O c t y l P r . t h a l a t e ............
F l u o r a n t h e n e ....................
F l u o r e n e ........................
Hexachlorobe.-.zene ...............
H e x a c h l o r o b u : a d i e n e .............
H e x a c h l o r o c y c l o p e n t a d i e n e .......
H e x a c h l o r o e t h a n e ................
I n d e n o { l , 2 ; 3 - c d ) Pyrene .........
I s o p h o r o n e ......................
2 - M e t h y l n a p h t h a l e n e .............
2 - M e t h y l p h e n C l ..................
4 - M e t h y l p h c n o l ..................
N a p h c h a l e n e .....................
2 - N i t r o a n i l i n e ..................
3 - N i t r o a n i l i r . e ..................
4 - N i c r o a n i l i n e ..................
N i t r o b e n z e n e ....................
2 - N i t r o p h e n o l ...................
4 - N i t r o p h e n o l ...................
N - N i t r o s o d i p h e n y l a m i n e ..........
N - N i t r o s o - D i - n - P r o p y l a m i n e ......
P e n t a c h l o r o p h e n o l ...............
Phenanthrene ....................
Phenol .........................
Pyrene .........................
1 , 2 , 4 - T r i c h l o r o b e n z e n e .........
2 , 4 , 5 - T r i c h l o r o p h e n o l ..........
2 , 4 , 6 - T r i c h l o r o p h e n o l ..........

| Resu l t s*

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ' ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... , ND

..... ND

..... ND

..... ND

..... ND

| Dec L i m i t s j
" " — — " — — — I

30
6
6

20
2
4
2
2
2
5

10
3
8
4
2
6
6
2
8
8
8
2

10
13

4
6

15
2
4
2

20
3
6

( • ) N D « N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t ,

i i y s t N o t e s ; none

( • ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .
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P A G E 3 OF 5 A t t a c h m e n t :
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 8 Date R e p o r t e d : 16-Apr-96
A n a l y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
units - m i c r o g r a m / l i t e r - ug/I

c
<~
p.
c;

c;
c.
r-
cr
C-'

C o m p o u n d N a m e
ace tone — — — — — — — — — — — — — — — — — — — — — — —

b r o m o d i c h l o r o m e t h a n e — — — — — — — — — — — —

carbon d i s u l f i d e - — — — — — — — — — — — — — — — — — —

c h l o r o e t h a n e — — — — — — — — — — — — — — — — — — —
ch ! o rof o rm — — — — — — — — — — — — — — — — — — — —
c h l o r o m e t h a n e — — — — — — — — — — — — — — — — — —
d i b r o m o c h l o r o m e t h a n e — — — — — — — — — — — — — — —

1 , 2 - d i c h I o r o e t h a n e — — — — — — — — — — — — — — — — —1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — — — — — — — —
1 , 2 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — —
c / s - 1 , 3 - d i c h i o r o p r o p a n e — — — — — — — — — — — — —
f rans-1 , 3 - d i c h I o r o p r o p a n e — — — — — — — — — — — — —
2-hexanone — — — — — — — — — — — — — — — — — — — — —
4-me thy!-2-pen tanone — — — — — — — — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h I o r o e t h a n e — — — — — — — — — — — — — —
t o l u e n e — — - - — — - — — — — — — — — — — — — — —
1 , 1 , 1 - t r i c h l o r o e t h a n e — — — — — — — — — — — — — —
1 ,1 , 2-t rich I oro e thane ————————————————

ortho -xylene — — — — — — — — — — — — — — — — — — —
para- a n d / o r m e / a - x y l e n e — — — — — — — — — — —

| Results*
Mnh j n

— — — — — — — — — — — — N DMn
M F \

. . . M D
N Dwn
N DM HM n.... , . ....... NDi * *•—— — — — . — — — ! — — — — N D

— — — — — — — — — — — — — N D
..... MD

— — — — — — — — — — — — — — — N D
— — — — — — — . — — — — — N D
— — — — — — — — — — — — — _ N D....... ND

N D
— — — — — — — — — — — — — . N D
— — — — — — — — — — — — — — N D

N D
— — — — — — — — — — — — — — N D

N D
N D

" ' ND
N D
N D
N D
N D— — — — — — — — — — — — — N D
N D

- • •-- ND
N D
N D

[ D e t e c t i o n L i m i t s
5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

" ND — M e a n s no t d e t e c t e d above th e l i s t e d d e t e c t i o n l i m i t s .
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PAGEj± OF 5 A t t a c h m e n t

PESTICIDE/PCB ANALYSIS

CD

c:

C

6 M D - H O S A M P L E NO.: 6TFADW09-08
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

DATE REPORTED: 4/12/1996

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Alpha-BHC ...................................
Beta-BHC ...................................
D e l t a - B H C ...................................
G a m m a - B H C ( L i n d a n e ) ...................................
H e p t a c h l o r ...................................
A l d r i n ...................................
H e p t a c h l o r E p o x i d e ...................................
E n d o s u l f a n I ...................................
D i e l d r i n ...................................
4,4' DDE ................r.................Endr in ..........,.....'...................
E n d o s u l f a n I I ...................................
4,4' -ODD ...................................
Endrin A l d e h y d e ..................................
E n d r i n K e t o n e ...................................
E n d o s u l f a n S u l f a t e ...................................
4,4' -DOT ...................................
M e t h o x y c h l o r ..................................
A l p h a - C h l o r d a n e ..................................
Gamma- C h l o r d a n e ..................................
T o x a p h e n e ..................................
A r o c l o r 1016 ..................................
A r o c l o r 1221 ..................................
A r o c l o r 1232 ..................................
A r o c l o r 1242 ..................................
Aroclor 1248 ..................................
A r o c l o r 1254 ..................................
A r o c l o r 1260 ..................................

UG/L f PPB )

........ ND DL=< 0.05
......... ND DL=< 0.05
......... ND DL=< 0.05
........ ND DL=< 0,05
......... ND DL=< 0.05
......... ND DL=< 0.05
......... ND DL=< 0.05
........ ND DL=< 0.05
........ N D D L = < 0 . 1 0
......... ND DL=< 0.10
......... ND DL=< 0.10
......... ND DL=< 0.10
......... ND DL=< 0.10
......... ND DL=< 0.10
......... N D D L = < 0.10
,.....„. ND DL-< 0.10
......... N D D L = < 0.10
......... ND DL=< 0.50
......... ND DL=< 0.05
......... ND DL=< 0.05
......... ND DL=*< 5.00
......... N D D L = < 1.00
......... ND DL=< 2.00
......... N D D L = < 1.00
......... ND DL=< 1.00
......... N D D L = < 1.00
......... ND DL=< 1.00
......... N D D L = < 1.00

ND DL ~ NOT DETECTED, DETECTION LIMIT
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P A G E 5 OF A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

SAMPLE #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I C

< B A R I U M
B E R Y L L I U M. ' C A D M I U M

. C A L C I U M
C H R O M I U M

(COBALT
C O P P E R
T R O N
LEAD
M A G N E S I U M
M A N G A N E S E
MERCURY
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

6 T F A D W 0 9 - 0 8 D A T E
O L D B R A Z O S F O R G E R E C E I V E D :
A Q U E O U S
RC , LC / BS f

C O N C E N T R A T I O N

N D
N D
N D

314
N D
N D

97600
N D
N D
N D

1190
N D

4500
20
N D
N D

2460
N D
N D

32200
N D
ND .

838

D A T E
T N R C C R E P O R T E D :

D E T E C T I O N
LIMIT <=

100
60

3
10

5
5

150
10
20
20
25

3
150

5
0.2

20
1000

3
10

500
5

30
20

2 8 -Mar- 9 6
2 6 -Apr- 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L

08036 fc
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Page Attachment A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0909

Source: OLD BRAZOS FORGE

S i t e Description: S T A , GW-8

1 ™
^ "aramcter ' Descript ion Section Status Report Date
• -JBN ~ (ACID/BASE NEUTRALS

CN ,_, | CYANIDE
^M23 2 3 S U P E R F U N D L I S T M E T A L S• ?CB c: IPOLYCHLORINATEDBIPHENYLS
B?£S ( P E S T I C I D E SV O A < " I V O L A T T L E O R G A N I C A N A L Y S I S1 ^ — — — — — : — — : — — — —r
1
1 ——

— —— —iI
— —

O R G A N I C ,
I N O R G A N I C
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
COMPLETE
C O M P L E T E
C O M P L E T E
COMPLETE
C O M P L E T E

4/26/96
4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96
4/26/96

• 08037



P A G E 2. OF A t t a c h m e n t :

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 0 9

A n a l y s t : D . G r e g g

D a t e R e p o r t e d :

S a m p l e T y p e :

1 7 - A p r - 9 f i

H A T E R

S E M I - V O L A T I L E COMPOUNDS BY M E T H O D 625
(cont inuou s e x t r a c t o r )

u n i t s : u g / L uni t s: u g / L

Compound N a m e

c~
I t /

obis- ( 2 - E t h y l h e x y l ) P h t h a l a t e . . . . .

JC*

\ R e s u l t s *

. . . . ND

. . . . ND
ND
ND
ND
ND
ND

. . . . ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. . . . ND
ND
ND
ND

.... ND
ND

.... ND

.... ND
ND
ND

| Det L i m i t s

2
2
2

10
B
s
B
8
B
4
2
2
2
4
B
4
2
4
2
4
8
e
8
2
a
3
3
3

10
6
2
6
2

Compound N a m e

i.

| Resul t s*

. . .. . ND

. . .. . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . - . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. .. . . ND

. . . . . ND

. . . . . ND
- .... ND
. . .. . ND
. . .. . ND
. . . . . ND
. . .. . ND
. . . . . ND
. .. . . ND
. . .. . ND
. . . .. ND
. . . .. ND
..... ND
..... ND
..... ND
. , . . . ND
..... ND
..... ND
..... ND-
..... ND
..... ND
..... ND

| Det L i m i t s

30
G
6

20
2
4
2
2
2
5

10
3
8
4
2
6
6
2
8
8
8
2

10
13

4
€

15
2
4
2

20
3
6

( • ) N D - N o c d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t ,

•.alyst N o t e s : nor.e

{ * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .
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PAGE 3 OF 5 A t t a c h m e n t :
O R G A N I C A N A L Y S I S D A T A

6MD-HO S a m p l e N u m b e r 6 T F A D W 0 9 - 0 9 Date Reported: 16-Apr-96
A n a l y s t K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
uni t s - m i c r o g r a m / l i t e r -

[ R e s u l t s * | Detec t ion L i m i t sC o m p o u n d N a m e
3 C 61Q ( 1 G - ™ — •"• • * - - - - — " " a j - — - — - - -

a cro! e in———————-————-
a c r y l o n i t r i l e — — — — — — — — — —b e n z e n e — — — — — — — — — —
b r o m o d i c h l o r o m e t h a n e — — — —
s r o m o f o r m -

2 - b u t a n o n e — — — — — — -
bromometha n e - — — — — — — — —
carbon d i s u l f i d e — — — • — — -
carbon t e t r a c h l o r i d e — — —
c h l o r o b e n z e n e — — — - — — •c h l o r o e t h a n e — — — — - — — •

h I o rof o r m — — — — — — — —c h l o r o m e t h a n e — — — - — —d i b r o m o c h l o r o m e t h a n e — —
1 , 1 - d i c h l o r o e t h a n e — • — —
1 . 1 - d i c h l o r o e t h e n e — — — -1 . 2 - d i c h I o r o e t h a n e — - — —1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) —
1 , 2 - d i c h l o r o p r o p a n e — — —c / s -1 ,3-d i ch l oropropane—f r a / ? s - 1 , 3 - d i c n l o r o p r o p a n e -
e t h y l b e n z e n e — — — — - — —
2 - h e x a n o n e — — — — — — — —
m e t h y l e n e c h l o r i d e — —
4-methyl-2-pentanone-—s t y r e n e — — — — — — — — —1 , 1 , 2 , 2 - t e t r a c h I o r o e t h a n e -
t e t r a c h l o r o e t h e n e — — - —to I ue n e — — — — — — — —
1 . 1 . 1 - t r i c h I o r o e t h a n e -
1.1.2-trich I oro e t h a n e — — —
t r i c h i o r o e t h e n e — — — - — —
vinyl c h l o r i d e — — — — - — —ortho - x y l e n e — — — — - — —
para- a n d / o r mera-xylene--

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* ND — M e a n s not d e t e c t e d above the l i s t e d d e t e c t i o n l i m i t s .



OF A t t a c h m e n t

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E N O . : 6TFADW09-09
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

vC

o
n *
o

o
c:
ĉ
c>-
ĉ
r— •

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76^4-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C .....................
B e t a - B H C .....................
D e l t a - B H C
G a m m a - B H C ( L i n d a n e ) .....................
H e p t a c h l o r .....................
A l d r i n .....................
H e p t a c h l o r E p o x i d e .....................
E n d o s u l f a n I .....................
D i e l d r i n .....................
4,4' DDE
E n d r i n ............ ....'.:...
E n d o s u l f a n I I . . .
4,4' -ODD .....................
E n d r i n A l d e h y d e .....................
E n d r i n K e t o n e .....................
E n d o s u l f a n Sul fa t e .....................
4,4' -DOT ....................
M e t h o x y c h l o r .....................
A l p h a - C h l o r d a n e .....................
Gamma- C h l o r d a n e .....................
T o x a p h e n e ..............
A r o c l o r 1016 ................
A r o c l o r 1221 .....................
A r o c l o r 1232 ....................
A r o c l o r 1 242 ....................
A r o c l o r 1248 ....................
A r o c l o r 1254 ....................
A r o c l o r 1260 ....................

UG/L f PPB )

...................... ND DL=< 0.05

....................... ND DL-< 0.05

...................... ND DL-< OJ35

....................... ND DL=< 0.05

...................... ND DL-< 0.05

...................... ND DL-< 0.05

....................... ND DL-< 0.05

....................... ND DL=< 0.05

....................... ND DL=< 0.10

....................... ND DL=< 0.10

....................... ND DL=< 0.10

....................... ND DL=< 0.10

....................... N D D L = < 0 . 1 0

....................... ND DL=< 0.10

....................... N D D L = < 0 . 1 0

....................... ND DL=< 0.10

....................... ND DL=< 0.10

....................... ND DL=< 0.50

....................... ND DL-< 0.05

....................... ND DL=< 0.05

....................... ND DL=< 5.00

....................... N D D L = < 1.00

....................... ND DL=< 2.00

....................... N D D L = < 1.00

....................... ND DL=< 1.00

....................... N D D L = < 1 . 0 0

....................... N D D L = < 1.00

....................... N D D L = < 1.00

ND DL = NOT DETECTED, DETECTION LIMIT



P A G E S OF A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y

. A R S E N I C
B A R I U M
^ E R Y L L I U M
C A D M I U M

1 C A L C I U M
C H R O M I U M' C O B A L T
C O P P E R
I R O N

( f c E A D
M A G N E S I U M

< K A N G A N E S E
M E R C U R Y

^ N I C K E L
^ O T A S S I U M

S E L E N I U M
C S I L V E R

S O D I U M
T H A L L I U M

V A N A D I U M
Z I N C

6 T F A D W 0 9 - 0 9
O L D B R A Z O S F O R G E
A Q U E O U S

D A T E
R E C E I V E D :
D A T E

R C , L C , B S , T N R C C R E P O R T E D :

C O N C E N T R A T I O N

N D
N D
N D

233
N D
N D

176000
N D
N D
30
N D
N D

2110
N D
N D
N D
N D
N D
N D

16100
N D
N D
N D

D E T E C T I O N
LIMIT <=

100
60

3
10

5
5

150
10
20
20
25

3
150

5
0.2

20
1000

3
10

500
5

30
20

28-Mar-96
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

. U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L

08041



P a g e I of 5 A t t a c h m e n t (O A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFAD W0910

Source: OLD BRAZOS FORGE

S i t e Description: S T A , G W - 9

D a t e / T i m e Received: 3 / 2 9 / 9 6 10:10 D a t e / T i m e C o l l e c t e d : 3 / 2 8 / 9 6 10:17

c:
Parameter Description Section Statu s Report Date

ABN
CN Cj
M23
?CB "
>rc _-i (~,V G A

C-
t.
, _ . . .

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C
INORGANIC ,|
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

,

COMPLETE
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4/26/96
4/26/96
4/26/96
4/26/96
4/26/96
4/26/96

08041



IIIIII

P A G E 2 . o r ' S

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 1 0

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E COMPOUNDS B Y M E T H O D 6 2 5
( c o n t i n u o u s e x t r a c t o r )

units: u g / L

A t t a c h m e n t : : v-J

Date R e p o r t e d : 1 7 - A p r - 9 6

S a e n p l e T y p e : W A T E R

units: u g / L

Compound N a m e

v-*

< _ >

c

| R e s u l t s -

. . . . ND

. . . . ND

. . . . ND

. . . . ND

. . . . ND
, . ND

ND
. . .. ND
. . . . ND

ND
ND
ND
ND

, , , . ND
ND

. . . . ND

. . . . ND
ND
ND

. . . . ND
ND

, , . , ND
ND
ND
m>
ND

. . . . ND

ND
ND
ND

.... ND

| Det L i m i t s

2
2
2

10
8
8
8
8
8
4
2
2
2
4
6
4
2
4
2
4
8
B
8
2
8
3
3
3

10
6
2
6
2

Compound N a m e | R e s u l t s * |

. . . . . ND

. . . .. ND

. . . . . ND

. . . . . ND

. . . . . 5.1

. . . . . ND

..... ND

..... ND

..... ' ND

. . . . . ND

. . ... ND

. . . . . ND

. . . . . ND

..... ND

..... ND

..... ND

. . . . . ND

. . . . . ND

..... ND

..... ND

. . . .. ND

..... NO

..... ND

..... ND

..... ND

..... ND

..... ND
, .... ND
..... ND
..... ND
..... ND
..... ND
..... ND

Det L i m i t s

30
6
6

20
2
4
2
2
2
5

10-
3
6
4
2
6
6
2
8
8
8
2

10
13

4
6

I S
2
4
2

20
3
€

( • ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t ,

i - i a l y s t N o t e s : none

(•) ND - Not d e t e c t e d above th e l i s t e d d e t e c t i o n l i m i t .

0804;



PAGE 3:' OF 5 A t t a c h m e n t : 1O
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 0 . Date R e p o r t e d : 16-Apr-96
A n a l y s t i K e n n e t h W. Stevens S a m p l e T y p e : DW

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
uni t s - m i c r o g r a m / l i t e r - g g / lC o m p o u n d N a m e Result s* Det e c t i on L i m i t s

c:

n.

acetone—
a c r o l e i n — —
a cry Ion it ri I e-benzene—

c:

b r o m o d i c h l o r o m e t h a n e — — -b r o m o f o r m - — — — — — — —
2 - b u t a n o n e — — — — — — —
D r o m o m e t h a n e — — — — — —
carbon d i s u l f i d e - — — — — — -
carbon t e t r a c h l o r i d e — — —
c h l o r o b e n z e n e — — — — — — —
ch loro et h a n e — — — — — — - —c h l o r o f o r m — — — — — — — —
c h l o r o m e t h a n e — — — — — —
d i b r o m o c h l o r o m e t h a n e — —
1 , 1 - d i c h l o r o e t h a n e — — — —
1 . 1 - d i c h l o r o e t h e n e — — — — -
1 . 2 - d i c h I o r o e t h a n e — — — —
1 , 2 - d i c h f o r o e t h e n e ( t o t a l ) —
1,2-dich loro p r o p a n e — — — —
t f s - 1 , 3 - d i c h l o r o p r o p a n e —

fran s-1 ,3-d i ch l oropropane-e t h y l b e n z e n e — — — — — — —
2 - h e x a n o n e — — — — — — — —
m e t h y l e n e c h l o r i d e —
4-methy!-2-pentanonestyrene — — — — — —
1 ,1 , 2 , 2 - t e t r a c h l o r o e t h a n e
t e t r a c h l o r o e t h e n eto l u e n e — — — — — — —
1 ,1 ,1 - t r i c h l o r o e t h a n e — — —
1 ,1 , 2 - t r i c h l o r o e t h a n e —— ——
t r i c h l o r o e t h e n e — — — — — — — -
vinyl c h l o r i d e — — — — — • — — -ortho -xylene- — — — — — — —
para- a n d / o r m e f a - x y l e n e —

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* ND -- M e a n s not d e t e c t e d above the l i s t e d d e t e c t i o n l i m i t s .

08044



A t t a c h m e n t J O

PESTICIDE/PCB ANALYSIS

ru

r>

C"

6 M D - H O S A M P L E NO.:
S A M P L E T Y P E :
A N A L Y S T :
C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
949.98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193^
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

6TFADW09-10
W a t e r
LARRY S T R E C K

A l p h a - B H C
B e t a - B H C
D e l t a - B H C
G a m m a - B H C ( L i n d a n e }
H e p t a c h i o r
A l d r i n
H e p t a c h i o r E p o x i d e
E n d o s u l f a n I
D i e l d r i n
4,4' DDE
E n d r i n
E n d o s u l f a n I I
4,4* -ODD
E n d r i n A l d e h y d e
E n d r i n K e t o n e
E n d o s u l f a n S u l f a t e
4,4' -DOT
M e t h o x y c h l o r
A l p h a - C h l o r d a n e
Gamma- C h l o r d a n e
Toxaphene
A r o c l o r 1 0 1 6
A r o c l o r 1221
A r o c l o r 1 2 3 2
A r o c l o r 1242
A r o c l o r 1248
A r o c l o r 1254
A r o c l o r 1260

D A T E R E P O R T E D : 4/1271996

UG/L ( PPB )

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 0.10

........................................ ND DL=< 0.10

...........;........................... ND DL=< 0.10

........................................ ND DL=< 0.10

........................................ ND DL=< 0.10

....................................... ND DL=< 0.10

........................................ ND DL=< 0.10

........................................ ND DL=< 0.10

....................................... ND DL=< 0.10

........................................ ND DL=< 0.50

........................................ ND DL=< 0.05

........................................ ND DL=< 0.05

........................................ ND DL=< 5.00

........................................ ND DL=< 1.00

........................................ ND DL=< 2.00

........................................ ND DL=< 1.00

........................................ ND DL=< 1.00

........................................ ND DL=< 1.00

........................................ ND DL=< 1.00

....................................... ND DL=< 1.00

ND DL = NOT DETECTED, DETECTION LIMIT

08045



P A G E O F 5 A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

6 T F A D W 0 9 - 1 0
OLD B R A Z O S F O R G E
A Q U E O U S
R C , L C , B S , T N R C C

D A T E
R E C E I V E D
D A T E
R E P O R T E D

28-Mar-96
2 6 - A p r - 9 6

D E T E C T I O N
P A R A M E T E R C O N C E N T R A T I O N L I M I T < = U N I T S

A L U M I N U M
A N T I M O N Y
A R S E N I C
B & R I U M
B E R Y L L I U M
C X D M I U M
C A L C I U M
C H R O M I U M
COBALT
C O P P E R
I R O N
LEAD
M A G N E S I U M
M A N G A N E S E
M E R C U R Y
N f f C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

N D
N D
N D

221
N D
N D

9 5 6 O O
N D
N D
N D

921
N D

4200
16
N D
N D

2870
N D
N D

30800
N D
N D

550

100
60

3
10

5
5

150
10
20
20
25

3 \
150

5
0.2

20
1000

3
10

500
5

30
20

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L .
U G / L
U G / L
U G / L
U G / L

- U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L



I

Source:

S i t e Descr ipt ion:

D a t e / T i m e Received:

S a m p l e T y p e :

Comments:

P a g e _ I o f _ A t t a c h m e n t I f '

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0911

OLD BRAZOS FORGE

S T A . G W - I O

D a t e / T i m e C o l l e c t e d :

Date C o m p l e t e d :

A p r i l 26,1996

CD
Parameter D e s c r i p t i o n Sec t i on S t a t u s Report Date

ABNCN r-
M23PCBC:
PESvoA

r~
c-

•'

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C
I N O R G A N I C j
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4/26796
4/26/96
4/26/96
4/26/96
4/26/96
4/26/96



II
P A G E OF

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O ; 6 T F A 3 W 0 9 - 1 1

A n a l y s t : D . G r e g g

A t t a c h m e n t

Date Repor t ed:

S a m p l e T y p e :

1 7 - A p r - 9 6

H A T E R

S E M I - V O L A T I L E COMPOUNDS BY METHOD 625
(cont inuous e x t r a c t o r )

u n i t s : u g / L uni t s : u g / L

Compound N a m e

Acenaphthene ....................
A c e n a p h t h y l e n e ..................
Anthrac ene ......................
Benz^tc A c i d ....................
B e n z o ( a ) A n t h r a c e r . e ................
S e n z a ^ a ) Pyrene ..................
Ser.zo [b) Flucra-ther.e ............
3en£"(-9,h, i) P e r y l e n - ............
B e n z o f k ) F l u o r a r . t h e n e ............
Benzyl Alcohol ..................
bis ( i r C h l o r o e t r . o x y j M e c h a n e ......
b i s ( 2 - C h l o r c e t h y l ) E t h e r ........
bis ( d c h l o r c i s o p r o p y l ) Ether .....
bis- ( 2 - E t h y l i i e x y l ) ? h n h a l a t e .....
4 - B r o m o p h e n y l p h e n y l E th er .......
3 u t y J £ e n z y l p h t h a l a t e ............
C a r b a z o l e .......................
<-Ch*sroani l ine .................
2-Chloronaphthalene .............
2 - C l i I o r o p h e n o l ..................
4 - C h l o r o p h e n v l o h e n y l E t h e r ......
4 - C h l o r o - 3 - K e t h y l p h e n o l .........
Chrysene ........................
D i b e n z o f uran ....................
Dibenzo(a,h)Antnrac ene ..........
1 , 2 -Dichlorober.aene .............
1 , 3 - D i c h l o r o b e n z e n e .............
1,4-Dichlorobenzene .............
3 , 3 ' - D i c h l o r o b e n z i d i n e .........
2 , 4 - D i c h l o r o p h e n o l .............
C i e t h y l p h t h a l a t e ...............
2 , 4 - D i m e t h y l p h e n o l .............
D i m e t h y l P h t h a l a t e ..............

| R e s u l t s *

.... ND

.... ND

.... ND
ND

.... ND

.... ' ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

.... ND

Det L i m i t s

2 I
2
2

10
8
B
8
8 I
8 1
4
2 I
2
2
4 [
8 1
4 I
2 I
4 j
2 I
4 I
8 [
8 I
8 1
2 1
B I
3 I
3 I
3 I

10 |
6 I
2 I
6 1
2 !

1

Compound N a m e

2 , 4 -Dinitrophenol ...............
2 , 4 - D i n i t r o t o l u e n e ..............
2 , 6 - D i n i t r o t o l u e n e ..............
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l ......
D i - n - B u t y l p h t h a l a t e .............
D i - n - O c t y l P h t h a l a t e ............
F l u o r a n t h e n e ....................
F l u o r e n e ........................
H e x a c h l o r o b e n z e n e ...............
Hexachlorobutadiene .............
H e x a c h l o r o c y c l o p e n t a d i e n e .......
H e x a c h l o r o e thane ................
I n d e n o ( l , 2 , 3 - c d ) Pyrene .........
I s o p h o r o n e ......................
2 - M e t h y l n a p h t h a l e n e .............
2 -Methyl phenol ..................
4 - M e C h y l p h e n o l ..................
N a p h t h a l e n e .....................
2 - N i t r o a n i l i n e ..................
3 - N i t r o a n i l i n e ..................
4 - N i t r o a n i l i n e ..................
Nitrobenzene ....................
2 - N i t r o p h e n o l ...................
4 - N i t r o p h e n o l ...................
N - N i t r o s o d i p h e n y l a m i n e ..........
N - N i t r o s o - D i - n - P r o p y l a m i n e ......
P e n t a c h l o r o p h e n o l ...............
Phenanthrene ....................
Phenol .........................
Pyrene .........................
l , 2 , 4 - T r i c h l o r o b « n z e n e .........
2 , 4 , 5 - T r i c h l o r o p h e n o l ..........
2 , 4 , 6 - T r i c h l o r o p h e n o l ..........

| Resu l t s*

.... ND
..... ND
..... ND
..... ND
..... ND
..... ND '
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
. . , . . ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND
..... ND

| Det J - i m i t s |
— — — — - !

30 |
6 1
s i

20 |
2 I
4 I
2 I
2 1
2 I
5 I

10 |
3 I
8 1
4 i
2 I
« 1
6 1
2 I
8 1
a i
8 1
2 !

10 |
13 1

4 J
6 1

15 I
2 I
* i
2 I

20 |
3 I
6 I

1

IIIIIIII

( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

.-.lyst N o t e s : ncr.e

( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

08048



P A G E 3 O F _ 5 A t t a c h m e n t : _ J i
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 1 Date R e p o r t e d : 16-Apr-96
A n a I y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

VOLATILE C O M P O U N D S BY M E T H O D 624
uni t s - m i c r o g r a m / l i t e r - u g / l

LO

rv
O

o
c:
r̂
O
cr

C o m p o u n d N a m e

b r o m o d i c h l o r o m e t h a n e — — — — — — — — — — — — — - — —

1 , 1 - d i c h l o r o e t h e n e — — — — - — — — — — — — — — — — — — —1 ,2-dichIoroethane — — — — — — — — — — — — — — — — —
1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — — — — — — — — — — —
1 , 2 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — — — — —
c/ s-1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — — — —
f r a n s - 1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — —
2-hexanone — — — — — — — — — — — — — — — — — — — — — —

1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e — — — — — — — — — - — — — — — —

1,1.1 - t r i c h l o r o e t h a n e — — — — — — — — — — — — — — — — —

| Resul t s*
N n

, . . „ . , M n
Mr*

...... Mn
MnMn1 1 LJM nMn
N D_ _ _ _ . . . . . . _ _ _ _ _ . M R

- - - - - M n
V . , , . . , , N D

N D
N D....... Mn

.... NDMn
— — — — — — — — — — — — N D
— — — — — — — — — — — — N D
— — — — — — — — — — — — — N D
— — — — — — — — — — — — — N D

N D— — — — — — — — — — — — — N D
— — — — — — — — — — — — — N D
— — — — — — — — — — — — — N DMn

N D— — — — — — — — — — — N DN nMnN n
— — — — — — — — — — — — N D
. — — — — — — — — — — — — — N D

N D. . .. . Nn

( D e t e c t i o n L i m i t s
5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

• ND — M e a n s no t d e t e c t e d above the l i s t e d d e t e c t i o n l i m i t s .
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PAGE M OF 5 A t t a c h m e n t

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E N O . : 6TFADW09-11
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

NO

n 5
O

o
c:
r
Cx

r-
*~"

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76^44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C . .....................
Beta-BHC .....................
D e l t a - B H C .....................
Gamma-BHC { L i n d a n e ) .....................
H e p t a c h l o r .....................
A l d r i n .....................
H e p t a c h l o r E p o x i d e .....................
E n d o s u l f a n I .....................
D i e l d r i n .....................
4,4' DDE .....................
E n d r i n ...............;.....
E n d o s u l f a n I I .....................
4,4' -ODD .....................
Endr in A l d e h y d e .....................
E n d r i n K e t o n e .....................
E n d o s u l f a n S u l f a t e .....................
4,4' -DOT .....................
M e t h o x y c h l o r .....................
A l p h a - C h l o r d a n e .....................
Gamma- Chlordane .....................
T o x a p h e n e .....................
A r o c l o r 1016 .....................
A r o c l o r 1221 .....................
A r o c l o r 1232 .....................
A r o c l o r 1242 .....................
A r o c l o r 1248 .....................
A r o c l o r 1254 .....................
A r o c l o r 1260 .....................

UG/L ( PPB >

...................... ND DL-< 0.05

...................... ND DL=< 0.05

...................... ND DL-< 6.05

...................... ND DL=< 0.05

...................... ND DL=< 0.05

...................... ND DL-< 0.05

...................... ND DL=< 0.05

...................... ND DL=< 0.05

...................... N D D L = < 0.10

...................... N D D L = < 0 . 1 0

..................... ND DL=< 0.10

...................... N D D L = < 0 . 1 0

...................... N D D L = < 0 . 1 0

...................... ND DL=< 0.10

...................... N D D L = < 0 . 1 0

...................... N D D L = < 0.10

...................... ND DL=< 0.10

...................... ND DL=< 0.50

...................... ND DL=< 0.05

...................... ND DL=< 0.05

...................... ND DL=< 5.00

...................... ND DL=< 1.00

...................... ND DL=< 2.00

...................... N D D U = < 1 . 0 0

...................... N D D L = < 1 . 0 0

...................... N D D L = < 1.00

...................... N D D L = < 1.00

...................... N D D L = < 1.00

ND DL = NOT DETECTED, DETECTION LIMIT
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P A G E ' S O F S A T T A C H M E N T S 1 1

U S E P A H O U S T O N B R A N C H

SAMPLE #:
S O U R C E :T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M

( Q . A L C I U M
C H R O M I U M

^OBALT
C O P P E R
I R O N

fcEAD
M A G N E S I U M
M A N G A N E S E
M E R C U R Y
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M

T H A L L I U M
V A N A D I U M
Z I N C

6 T F A D W 0 9 - 1 1
OLD B R A Z O S
A Q U E O U S
R C , L C , B S ,

D A T E
F O R G E R E C E I V E D :

D A T E
T N R C C R E P O R T E D :

D E T E C T I O N
C O N C E N T R A T I O N ' L I M I T < =

N D
N D
N D

148
N D
N D

126000
N D
N D
N D
N D
N D

1610
N D
N D
N D
N D
N D
N D

22600
N D
N D
42

100
60

3
10

5
5

150
10
20
20
25

3 1
150

5
0.2

20
1000

3
10

500
5

30
20

2 8 -Mar- 9 6
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L

08051



P a g e _\'__of 5 A t t a c h m e n t 12-
U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0912

Apri l 26,1996

Source: OLD BRAZOS FORGE

S i t e Description: S T A . G W - 1 1

D a t e / T i m e Received: 3 / 2 9 / 9 6 10:10

rv
CD

Parameter

Comments:

Des cr ip t i on

D a t e / T i m e C o l l e c t e d : 3 / 2 7 / 9 6 11:55

Dale Compl e t ed:

S e c t i o n Statu s Report Date
ABN
CN (->
M23P C B C T
?ES
V G A * '

— — e — —
C"

' — "

t

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C
I N O R G A N I C
METALS '
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4/26/96
4/26/96
4 / 2 6 / 9 6
4 / 2 6 / 9 6
4 / 2 6 / 9 6
4/26/96

08051,



IIIIII

2. OF 5P A G E *- OF A t t a c h m e n t :

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 1 2

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 5
(cont inuous e x t r a c t o r )

uni t s : u g / L

Date R e p o r t e d ; 1 .7-Apr-96

S a m p l e T y p e : W A T E R

u n i t s : u g / L

| Resu l t s " j Det L i m i t sCompound N a m e R e s u l t s * | Det L i m i t s Compound N a m e

b i s U - ^ C h l o r o e t h y l ) E t h e r .........

b i s - ( 2 - E t h y l h e x y l ) P h t h a l a t e ......

ND
KD
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. . ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2
2
2

10
8
8
e
8
8
4
2
2
2
4
g

4
2
4
2
4
e
8
8
2
8
3
3
3

10
6
2
6
2

F l u o r e n e .........................

ND
ND
ND
ND
ND
ND
ND

.... ND
ND
ND
ND
KD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
KD
ND
ND
ND
ND
ND
ND
ND

— — — — — — — — |
30

6
6

20
2
4
2
2
2
5

10
3
a
4
2
6
6
2
e
a
8
2

10
13

4
e

15
2
4
2

20
3
6

( - ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t . ( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l imi t .

\ n a l y s t N o t e s : none

0805



P A G E 5 OF S
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 2

A t t a c h m e n t : l*2__.

Date Repor t ed: 16-Apr-96
A n a l y s t : K e n n e t h W. S t e v e n s S a m p l e T y p e : DW

VOLATILE C O M P O U N D S BY M E T H O D 624
uni t s - m i c r o g r a m / l i t e r - p g / l

c
c
n

c
c
c
c
c
r-

C o m p o u n d N a m e

b r o m o d i c h l o r o m e t h a n e - — — — — — — — — — — — — — — — — — — — — — — —

r»V. \r\mf^$ K ti rt rt

ch 1 orof o rm ——————————————————————————————

1 , 2 - d i c h t o r o e t h e n e ( t o t a l ) — — — — — — — — — — — — — — — — — —
1 , 2 - d i c h l o r o p r o p a n e - — — — — — — — — — — — — — — — — — — — — — — — —
c/s-1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — — — — — — — — — —
f r a n s - 1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — — — — — — — —
2-hexanone — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
4 - m e t h y l - 2 - p e n t a n o n e — — — — — — — — — — — — — ^ — — — — —
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e — — — — — — — — — — — — — — — — — — — — — —
t e t r a c h l o r o e t h e n e — — — — — — — — — — — — — — — — — — — — — — — — — —

Ut U t \J A^ l U H ^

( R e s u l t s *
...... wn

— — — — — — N D
K t n
Mn
N D
W D, ... wnMn
wnMn----- - MnMni 1NU

— — — — — N D
_._.. —— ND
- _ — — — N DMn
— — — — — . N D_ _ _ _ _ M n

........ MnK i n
— — — — — N D
— — — — — N D..... Mn
— — — — — N D
— — — — — N D
— — — — — N D— — — — — N D
— — — — — N D
— — — — — N D
— — . — — — N DMn

N D.. . ______ Mn
— — — — — N DN n

• ., . Mn

Detec t ion L i m i t s
5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

N D — M e a n s n o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t s .
O S ' 0 5 4



PAGE A t t a c h m e n t

PESTICIDE/PCB ANALYSIS

C

o

C.

6 M D - H O S A M P L E N O . : 6TFADW09-12
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76^4-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193^
53494-70-5
10341-07-8
50-29-3
72^43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C .................................
B e t a - B H C .................................
D e l t a - B H C .................................
G a m m a - B H C ( L i n d a n e ) .................................
H e p t a c h l o r .................................
A l d r i n .................................
H e p t a c h l o r E p o x i d e .................................
E n d o s u l f a n I .................................
D i e l d r i n .................................
4,4' DDE .................................
E n d r i n ...............I.................
E n d o s u l f a n I I .................................
4,4' -ODD .................................
E n d r i n A l d e h y d e .................................
E n d r i n K e t o n e .................................
E n d o s u l f a n S u l f a t e .................................
4,4' -DOT .................................
M e t h o x y c h l o r .................................
A l p h a - C h l o r d a n e .................................
Gamma- C h l o r d a n e .................................
T o x a p h e n e .................................
A r o c l o r 1 0 1 6 .................................
A r o c l o r 1 2 2 l .................................
A r o c l o r 1 232 ................................
A r o c l o r 1 2 4 2 .................................
A r o c l o r 1248 ................................
A r o c l o r 1254 ................................
A r o c l o r 1260 ................................

UG/L f PPB I

.......... ND DL=< 0.05

.......... ND DL=< 0.05

.......... ND DL=< 0.05
........... ND DL=< 0.05
.......... ND DL=< 0.05
.......... ND DL=< 0.05
........... ND DL=< 0.05
.......... ND DL=< 0.05
.......... N D D L = < 0 . 1 0
.......... ND DL=< 0.10
........... ND DL=< 0.10
.......... ND DL=< 0.10
.......... ND DL=< 0.10
........... N D D L = < 0 . 1 0
........... ND DL=< 0.10
.......... ND DL=< 0.10
........... N D D L * < 0 . 1 0
........... ND DL=< 0.50
........... ND DL=< 0.05
........... ND DL=< 0.05
........... ND DL=< 5.00
........... N D D L = < 1.00
........... ND DL=< 2.00
........... N D D L = < 1 . 0 0
........... N D D L = < 1.00
........... N D D L = < 1.00
........... N D D L = < 1.00
........... N D D L = < 1.00

ND DL = NOT DETECTED , DETECTION LIMIT
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P A G E O F 5 A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y

A R S E N I C
B A R I U M
( B E R Y L L I U M

C A D M I U M
f C A L C I U M

C H R O M I U MCOBALT
C O P P E RI R O N

£EAD
M A G N E S I U M

( M A N G A N E S E
M E R C U R Y' N I C K E LP O T A S S I U M
S E L E N I U M

c S I L V E R
S O D I U M

" T H A L L I U M
V A N A D I U M .
Z I N C

6 T F A D W 0 9 - 1 2 D A T E
O L D B R A Z O S F O R G E R E C E I V E D :
A Q U E O U S
RC f LC t BS t

C O N C E N T R A T I O N

N D
N D
N D

150
N D
N D

127000
N D
N D
N D
N D
N D

1630
N D
N D
N D
N D
N D
N D

22900
N D
N D
46

D A T E
T N R C C R E P O R T E D :

D E T E C T I O N
LIMIT <=

100
60

3
10

5
5

150
10
20
20
25

3150
5

0.2
20

1000
3

10
500

5
30
20

28-Mar-96
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

' U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D '
N D : L E S S T H A N D E T E C T I O N L I M I T

0.02 M G / L



P a g e I of -^ A t t a c h m e n t J Q

U. S. Environmental Protection Agency
-!>

Houston Branch Management System
Report for Sample Number 6TFADW0913

A p r i l 26,1996

IIIII

Source:

S i t e D e s c r i p t i o n :

D a t e / T i m e Received:

S a m p l e T y p e :

OLD BRAZOS F O R G E

S T A . G W - 1 2

Comment s:
C"

rv
O

larameter D e s c r i p t i o n

D a t e / T i m e C o l l e c t e d : 3 / 2 8 / 9 6 12:58

Sec t i on S t a t u s Report Date
• B N -

CN ^

§ 3

3 c:
PES« O A f "

*•-
rH^

1̂
1=
1 —
1—
1 —1 — — — — — — — — — —

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F W D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C
I N O R G A N I C , '
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

COMPLETE
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4/26/96
4 / 2 6 / 9 6
4 / 2 6 / 9 6
4 / 2 6 / 9 6
4/26/96
4/26/96

08057



P A G E OF A t t a c h m e n t :

6 M D - H O S a m p l e N O ; 6 T F A D W G 9 - 1 3

A n a l y s t : D . G r e g g

O R G A N I C A N A L Y S I S D A T A
Date R e p o r t e d :

S a m p l e T y p e :

1 7 - A p r - 9 S

W A T E R

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 S
(cont inuous e x t r a c t o r )

uni t s : u g / L u g / L

Compound N a m e

A c e n a p h t h e n e ...................
A c e n a o h t h y l e n e .................
A n t h r a c e n e .....................
Bsnzoic A c i d ...................
B e n z o l e ) A n t h r a c e n e .............
3 e n 2 0 ( a ) Pyrene .................
B e n a » j ( b ) F l u o r a r . i h s n s ...........
S e n z o ( o , h , i ) Pervi-ne ...........
Ben^^ttO Fluorar.-r .ene ...........
Ber.zvl A l c o h o l .................
b i 5 ( 2 - C h l o r o e t h c x v ) K ° c h a n e .....
b i s ( i - C h l o r o e t h v I ) Ether .......
b i s { 2 - c h l o r o i s o p r c o y l ) E t h e r ....
b i s - J T - E t h y I h e x v i ) ? : - t h a l a t e ....
4 - B r o m o p h e r . y l D h e r . y ! Ether ......
B u t y C c e n z y l D h t h a l a t e ...........
C a r b a z o l e ......................
4 - C h i o r o a r . i l i n e ................
2 - C h l o r o n a p h t h a l c n e ............
2 - C h l o r o p h e n o l .................
4-Ch£Cropher.ylphe.-.yl E t h e r .....
4 - C h l o r o - 3 - M e t h v l p h e n o l ........
Chrysene .......................
D i b e n z o f u r a n ...................
Dibenzo {a, h) A n t h r a c e n e .........
1 , 2 -Dich l orob enzene ............
1. 3-Dichlorobenzene ............
1 , 4 -Dich lorobenzene ............
3 , 3 ' - D i c h l o r o b e n z i d i n e .........
2 . 4 - D i c h l o r o p h e n o l .............
D i e t h y l p h t h a l a t e ...............
2 , 4 - D i m e t h y l p h e r . o l .............
D i m e t h y l F h c h a l a t e ..............

| R e s u l t s -

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

..... ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

.. . .. ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

| Det L i m i t s |

2 !
2 !
2 I

10 !
a 1
a 1
8 |
8 !
8 1
4 I
2 I
2 I
2 I
4 I
8 1
4 I
2 I
4 1
2 I
4 I
8 I
8 I
8 1
2 I
8 1
3 !
3 1
3 |

10 I
6 1
2 I
6 1
2 1 .

1

Compound N a ~ a

2 , 4 - D i n i t r o p h e r . o l ...............
2 , 4 - D i n i t r o t c l u e n e ..............
2, 6 - D i n i t r o t o l u e n e ..............
4 , 6 - D i n i t r o - 2 - K e t h y l p h e n o l ......
D i - n - B u t y l p h t h 2 l a t e .............
D i - n - O c t y l P h - n a l a t e ............
F l u o r a n t h e n e ....................
F l u o r e n e ........................
H e x a c h l o r o b e r . z e r . e ...............
H e x a c h l o r o b u t e d i e n e .............
K e x a c h l o r o c y c l o p e n t a d i e n e .......
H e x a c h l o r o e t h a n e ................
I n d e n o ( 1 , 2 , 3 - cc ) Pyrene .........
I s c p h o r o n e ......................
2 - M e t h y l n a p h t h a l e n e .............
2 - M e t h y l p h e n o l ..................
4 - M e t h y l p h e n o l ..................
N a p h t h a l e n e .....................
2 - N i t r o a n i l i n e ..................
3 - N i t r o a n i l i n e ..................
4 - N i t r o a n i l i n e ..................
N i t r o b e n z e n e ....................
2 - N i t r o p h e n o l ...................
4 - N i t r o p h e n o l ...................
N - N i t r o s o d i p h e r . y l a m i n e ..........
N - N i t r o s o - D i - n - P r o p y l a m i n e ......
Pentachlorophenol ...............
Phenanthrene ....................
Phenol ..........................
Pyrene ..........................
1 , 2 , 4 - T r i c h l o r o b e n z e n e ..........
2 , 4 , 5 - T r i c h l o r o p h e n o l ...........
2 , 4 , 6 - T r i c h l c r o p h e n o l ...........

| R e s u l t s - 1

. . . . . ND

. . . . . ND

. . . . . ND .

. . . . . ND

. . . . . ' N D

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND

. . . . . ND
. . . . ' . N D
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . .. . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
. . . . . ND
..... ND
..... ND
..... ND
..... ND
..... ND
...... ND
...... ND
...... ND

| Dec L i m i t s

30
6
6

20
2
4
2
2
2
5

10
3
e
4
2
S
6
2
8
8
8
2

10
13

4
6

I S
2
4
2

20
3
6

1
1
1
I
1
1
!1

I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

I * ) N D - N o t d e f e c t e d above t h e l i s t e d d e t e c t i o n l i m i t . ( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

a l y s C N o t e s : ncr.e
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P A G E OF A t t a c h m e n t : ' O
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 3 Date R e p o r t e d : 16-Apr-96

I f b e n z e n e — — — — — - — — —
D r o m o d i c h l o r o m e t h a n e —DFO m o f o r m — — — - — — — —

2- b uta n o n e — — — - — — — — •
bromo m e t h a n e — - — — —

c carbon d i s u l f i d e — — — — — •
carbon t e t r a c h l o r i d e — - — —
ch lo ro be nzen e — — — — — -
ch I o ro et h a n e — — — — — — —
c h l o r o f o r m — — — - — — — —c

c

c

A n a l y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W
V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4

___ _____ ______________ _____ ____units - m i c r o g r a m / l i t e r - ug/l
C o m p o u n d N a m e [ R e s u l t s * [ D e t e c t i o n L i m i t s

a c e t o n e — - — —
a c r o l e i n — — — — -
a c r y l o n i t r i l e - — — —

c h l o r o m e t h a n e — — — — — — — — — •
d i b r o m o c h l o r o m e t h a n e — — — — — -
1 , 1 - d i c h I o r o e t h a n e - — — — — — — — •1 . 1 - d i c n l o r o e t h e n e — — — — — — —
1 . 2 - d i c h l o r o e t h a n e — — — — — — — — •
1 . 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — -1 , 2 - d i c h l o r o p r o p a n e — — — — — — —
c / s - 1 , 3 - d i c h l o r o p r o p a n e — — — — —
f r a n s - 1 , 3 - d i c h l o r o p r o p a n e — - — —e t h y l b e n z e n e — — — — — — — — — —
2-h exa n o n e — — — — — — — — - — — •
m e t h y l e n e c h l o r i d e — — — — — — —
4 - m e t h y l - 2 - p e n t a n o n e — — — — —
s t y r e n e — — — — — — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h I o r o e t h a n e —
tet ra ch I o ro eth e n e - — — — — —
to I u e n e — — — — — - — — — — —1 , 1 , 1 - t r i c h l o r o e t h a n e — — — —
1 , 1 , 2 - t r i c h l o r o e t h a n e - — — — -
t r i c h l o r o e t h e n e — — — — — — —
vinyl c h l o r i d e — — - — — — — —
ortho - x y l e n e - — — — — — — — —
para- a n d / o r meta-xylene—

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* N D — M e a n s n o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t s .
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PAGE M OF S A t t a c h m e n t

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E N O . : 6TFADW09-13
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

ttr\

C '
P 1

O
-r— ——

0
c
r?

c:
c
<—- -

C A S #
319-84-6
319-85-7
319-86-8
58-89-9
76^44-8
309-00-2
1024-57-3
949-98-S
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C .......................
B e t a - B H C .......................
D e l t a - B H C .......................
G a m m a - B H C ( L i n d a n e ) .......................
H e p t a c h l o r ......................
A l d r i n .......................
H e p t a c h l o r E p o x i d e ......................
E n d o s u l f a n I ......................
D i e l d r i n ......................
4,4' DDE ..................:L
Endrin ......................
E n d o s u l f a n I I ......................
4,4' -ODD ......................
E n d r i n A l d e h y d e ......................
E n d r i n K e t o n e ......................
E n d o s u l f a n S u l f a t e ......................
4,4* -DOT ......................
M e t h o x y c h l o r ......................
A l p h a - C h l o r d a n e ......................
Gamma- C h l o r d a n e ......................
T o x a p h e n e ......................
A r o c ! o r 1 0 1 6 ......................
A r o c l o r 1 221 ......................
A r o c l o r 1 2 3 2 ......................
Aroclor 1242 ......................
A r o c l o r 1248 ......................
A r o c l o r 1 254 ......................
Aroclor 1260 ......................

UG/L ( PPB )

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 0.10

..................... N D O L = < 0.10

..................... N D D L - < 0.10

..................... N D D L = < 0.10

..................... ND DL=< 0.10

..................... N D D L = < 0 . 1 0

..................... N D D L - < 0.10

..................... N D D L = < 0 . 1 0

..................... N D D L = < 0 . 1 0

..................... ND DL=< 0.50

..................... ND DL=< 0.05

..................... ND DL=< 0.05

..................... ND DL=< 5.00

..................... N D D L = < 1.00

..................... ND DL=< 2.00

..................... N D D L = < 1 . 0 0

..................... N D D L = < 1.00

..................... N D D L = < 1.00

..................... N D D L = < 1.00

..................... ND DL=< 1.00

ND DL = NOT DETECTED, DETECTION LIMIT
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P A G E OF 5 A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

S A M P L E #:
S O U R C E :T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y
A R S E N I CB A R I U M

^ B E R Y L L I U M
* CADMIUM •
p , C A L C I U M

C H R O M I U MC O B A L T
C O P P E R

""IRON
C - L E A D

M A G N E S I U M
C M A N G A N E S E

M E R C U R Y
^ N I C K E L
^ P O T A S S I U M
' " S E L E N I U M
c S I L V E R

S O D I U M
' - T H A L L I U M

V A N A D I U M
Z I N C

6 T F A D W 0 9 - 1 3
O L D B R A Z O S F O R G E
A Q U E O U S

D A T E
R E C E I V E D :
D A T E

R C , L C , B S , T N R C C R E P O R T E D :

C O N C E N T R A T I O N

N D
N D
N D

201
N D
N D

91000
N D
N D
N D

3810
N D

3960
46
N D
N D

2240
N D
N D

29600
N D
N D

312

D E T E C T I O N
LIMIT <= •

100
60

3
10

5
5

150
10
20
20
25

3150
5

0.2
20

1000
3

10
50O

5
30
20

2 8 - M a r - 9 6
2 6 -Apr- 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E
N D : L E S S T H A N

N D
D E T E C T I O N L I M I T

0.02 M G / L
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P a g e \ of O A t t a c h m e n t J _ _ J

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0914

A p r i l 26,1996

Source: OLD BRAZOS FORGE

S i t e Description: S T A . GW-13

D a t e / T i m e Received: 3 / 2 9 / 9 6 10:10

Comments:

o
Parameter Description Section - S t a t u s

D a t e / T i m e C o l l e c t e d : 3 / 2 7 / 9 6 16:33

Report Date
ABNr-.
CN
M 2 3 c / :
P C S
P E S r ~
VGA— — — ~ — — —

r~
« — -

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

O R G A N I C ,
I N O R G A N I C
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4 / 2 6 / 9 6
4 / 2 6 / 9 6
4/26/96
4/26/96
4/26/96
4 / 2 6 / 9 6

n ft n « 9



IIIII
P A G E OF -lit

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 1 4

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 5
(continuous e x t r a c t o r )

un i t s : u g / L

A t t a c h m e

Date R e p o r t e d : 1 7 - A p r - 9 6

S a m p l e T y p e : W A T E R

u n i t s : u g / L
H - — — — — ............ — — — — — . . — — — —

Compound N a m e

1 =„.„„„.„..„-..„........--
A c e n a p h t h e n e ....................
A c e n a p h t h y l e n e ..................
A n t h r a c e n e ......................

^1 Benzcac A c i d ....................
^" Benzo (a) A n t h r a c e n e ..............C-'Benzo (a ) Pyrene ..................

I Benia(b) F l u o r a n t h e n e ............
B e n z o ( g , h , i ) P e r y l e n e ............
B e n z S E t k ) Fluoranthe .- . e ............

1 Benzyl Alcoho l ..................
b i s f T ^ C h l o r o e t h o x y ) M e t h a n e ......
b i s ( 2 - C h l o r o e t h y l ) E t h e r ........
bis ( 2 ^ c h l o r o i s o p r o p y l ) Ether .....

|
b i s - ^ 2 - E t h y l h e x y l ) P h t h a l a t e .....
4 - B r o m o p h e n y l p h e n y l E t h e r .......
B u t y j b e n z y l p h t h a l a t e ............

I G a r b a z o l e .......................
4 - C h x o r o a n i l i n e .................
2 - C h l o r o n a p h t h a l e n e .............(T1 2 - C h l o r o p h e n o l ..................
4 - C h - l o v o p h e n y l p h e n y l E t h e r ......
4 - C h l o r o - 3 - M e t h y l p h e n o l .........
Chrysene ........................

I D i b e n z o f u r a n ....................
Dibenzo ( a, h) A n t h r a c e n e ..........
1 , 2 - D i c h l o r o b e n z e n e .............1 1 , 3 -Dichlorobenzene .............
1 , 4 -Dich lorobenzene .............
3 , 3 ' - D i c h l o r o b e n z i d i n e ..........

1 2 , 4 - D i c h l o r o p h e n o l ..............
D i e t h y l p h t h a l a t e ................
2 , 4 - D i m e t h y l p h e n o l ..............
D i m e t h y l P h t h a l a t e ...............

| R e s u l t s *

ND
.... ND
.... ND
.... ND
.... ND
.... ND

ND
ND

.... ND

.... ND
ND

.... ND

.... ND
ND

.... ND

.... ND
ND

.... ND

.... ND

.... ND
ND

. . . . ND

. . . . ND
ND

. . . . ND

. . . . ND
ND

. . . . ND

. . . . ND

. . . . ND
ND

. . . . ND
ND

Det L i m i t s j

2
2
2

10
8
8
a
8
8
4 1
2
2
2 i
4
8
4
2
4
2
•» 1
8
a 1
8 1
2
a
3 1
3 [
3 1

10
6 1
2 I
6 1
2 I

1

Compound N a m e

2, 4 - D i n i t r o p h e n o l ...............
2 , 4 - D i n i t r o t o l u e n e ..............
2 , 6 - D i n i t r o " o l u e n e ..............
4 , 6 - D i n i c r o - 2 - M e t h y l p h e n o l ......
D i - n - B u t y l p h t h a l a t e .............
D i - n - O c t y l P h t h a l a t e ............
F l u o r a n t b e n e . . . . . . . . . . . . . . . ' . . . . .
F l u o r e n e ........................
H e x a c h l o r o b e n z e n e ...............
H e x a c h l o r o b u t a d i e n e .............
H e x a c h l o r o c y c l o p e n t a d i e n e .......
H e x a c h l o r a e t h a n e ................
I n d e n o ( 1 , 2 , 3 - cd) Pyrene .........
I s o p h o r o n e ......................
2 - M e t h y l n a p h t h a l e n e .............
2 - M e t h y l p h e n o l ..................
4 - M e t h y l p h e n o l ..................
N a p h t h a l e n e .....................
2 - N i t r o a n i l i n e ..................
3 - N i t r o a n i l i n e ..................
4 - N i C r o a n i l i n e ..................
N i t r o b e n z e n e ....................
2 - N i t r o p h e n o l ...................
4 - N i t r o p h e n o l ...................
N - N i t r o s o d i p h e n y l a m i n e ..........
N - N i t r o s o - D i - n - P r o p y l a m i n e ......
Pentachlorophenol ...............
P h e n a n t h r e n e ....................
Phenol ................ t .........
Pyrene .........................
1, 2 , 4 - T r i c h l o r o b e n z e n e .........
2 , 4 , 5 - T r i c h l o r o p h e n o l ..........
2,4 , 6 - T r i c h l o r o p h e n o l ..........

| R e s u l t s "

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

. . , . . ND

..... . ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

D e t L i m i t s

30
6
6

20
2
4
2
2
2
5

10
3
8
4
2
6
6
2
a
8
a
2

10
13

4
6

15
2
4
2

20
3
6

II
( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t ,

l y s t N o t e s : none

( • ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .
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PAGE 5 OF 5 A t t a c h m e n t : 14
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 4 Date R e p o r t e d : 16-Apr-96
A n a l y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

VOLATILE C O M P O U N D S BY M E T H O D 624

c
T4""

rv
o

o
c.
c
c>
C:

C o m p o u n d N a m e

a c r y l o n i t r i l e — — - — — — — — — — — —
b r o m o d i c h l o r o m e t h a n e — — — — — —

^ W * T * - \ f - / - » m *•**&"! ti rt n

d i b r o m o c h l o r o m e t h a n e — — — — — —

1,2-dich loroe thene ( t o t a l ) — — — — —
1 , 2 - d i c h l o r o p r o p a n e — — — — — — — —
c/s-1 , 3 - d i c h l o r o p r o p a n e — — — — —
f rans-1 , 3 - d i c h l o r o p r o p a n e — — — —
2-hexanone — — — — — — — — — — — —
4 - m e t h y I - 2 - p e n t a n o n e — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e — — — — —

1 , 1 , 1 - t r i c h l o r o e t h a n e — — — — — — —

para- a n d / o r m e t e - x y l e n e — — — —

unit s -
( R e s u l t s *

K j r \
K i n

— — — — — — — — — — — — — — — — — — — — — — „ . N D— — _ — — — — — — — — — — — — — — — — . — — . _ . N D
M n1 J L n /..... ... Mn
ntr"\
Mn1 t\fj

M n.., , . „„.. Mn
, , . . Mn.. NU

. . . T MO

MnN H. , Mn.. .. . , Mn• «4__*. , . . . . , , , . ...,.., .. wnMnMnMn. . . . . Mn
— — — — — — — — — — — — — — — — — — — — — N D

N DMn.... . Mn
N D. . , , , , . . ...... M nMnM n... .---- MnMn.............. , . , , . , _ _ _ _ M n
MnMn. - --. .. MH

m i c r o g r a m / I i t e r - p g / I
| Detec t ion L i m i t s

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5 .
5

" N D — M e a n s n o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t s .



1111111111111111111

4

6 M D - H O S A M P L E N O . :
S A M P L E T Y P E :
A N A L Y S T :
C A S #
319-84-6

— 319-85-7
319-86-8

^ 58-89-9
n ? 76̂ 4-8

309-00-2
<""> 1024-57-3

949-98-8
60-57-1

0 72-55-9
72-20-8C 33213-65-9

r. 72-54-08
742193-4

0 53494-70-5
c_ 10341-07-8
" 50-29-3

*— 72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6

. 11097-69-1
11096-32-5

NDDL = NOTDETECTi

"j>

PAG£_^ QF_f^_

PESTICIDE/PCB ANALYSIS,
6TFADW09-14 DATE
W a t e r
LARRY S T R E C K

A l p h a - B H C ...........................................
Beta-BHC ...........................................
D e l t a - B H C ...........................................
G a m m a - B H C ( L i n d a n e ) ...........................................
H e p t a c h l o r ...........................................
A l d r i n ...........................................
H e p t a c h l o r E p o x i d e ...........................................
E n d o s u l f a n I ...........................................
D i e l d r i n ...........................................
4 , 4 ' D D E .................I!.........................
E n d r i n ...........................................
E n d o s u l f a n I I ...........................................
4,4' -ODD ...........................................
E n d r i n A l d e h y d e ...........................................
E n d r i n K e t o n e ...........................................
E n d o s u l f a n S u l f a t e ...........................................
4 4* -ODT
Methoxych lor ..............;............................
A l p h a - C n l o r d a n e ...........................................
Gamma- C h l o r d a n e ...........................................
T o x a p h e n e ...........................................
A r o c l o r 1 01 6 ...........................................
A r o c ! o r 1 2 2 1 ...........................................
A r o c l o r 1232 ...........................................
A r o c l o r 1 242 ...........................................
A r o c l o r 1 248 ...........................................
A r o c l o r 1 254 ...........................................
A r o c l o r 1260 ...........................................

=D , DETECTION LIMIT

A t t a c h m e n t / M -

R E P O R T E D : 4 / 1 2 / 1 9 9 6

U G / L ( P P B \

ND DL=< 0.05
ND DL=< 0̂ 05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
N D D L = < 0.10
ND DL=< 0.10
ND DL=< 0.10
N D D L - < 0.10
ND DL=< 0.10
ND DL=< 0.10
ND DL-< 0.10
ND DL=< 0.10
ND DL=< 0.10
ND DL=< 0.50
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 5.00
ND DL=< 1.00
ND DL=< 2.00
N D D L = < 1 . 0 0
N D D L = < 1.00
N D D L = < 1.00
ND DL=< 1.00
N D D L = < 1.00

00 8 0 6 5



P A G E ^J OF 5 ATTACHMENTS 1*4

U S E P A H O U S T O N B R A N C H

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y

^ R S E N I C
B A R I U M -

[ B E R Y L L I U M
C A D M I U M

^ C A L C I U M
C H R O M I U M

T I O B A L T '
.COPPER

I R O N
C C E A D

M A G N E S I U M< M A N G A N E S E
^MERCURY
" N I C K E L

{ P O T A S S I U M
S E L E N I U MC S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

6 T F A D W 0 9 - 1 4
O L D B R A Z O S F O R G E
A Q U E O U S

D A T E
R E C E I V E D :
D A T E

R C , L C , B S , T N R C C R E P O R T E D :

C O N C E N T R A T I O N

N D
N D
N D

233
N D
N D

97300
N D
N D
N D

2120
N D

4300
22
N D
N D

2280
N D
N D

31400
N D
N D

650

D E T E C T I O N
LIMIT <=

100
60

3
10

5
5

150
10
20
20
25

3 !150
5

0.2
20

1000
3

10
500

5
30
20

28-Mar-96
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D 0.02
N D : L E S S T H A N D E T E C T I O N L I M I T

M G / L



P a g e [ o f A t t a c h m e n t A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0915

Source: OLD BRAZOS F O R G E

S i t e D e s c r i p t i o n : S T A . G W - 1 4

i D a t e / T i m e Received: 3 / 2 9 / 9 6 10:10

PJ

parameter D e s c r i p t i o n

D a t e / T i m e C o l l e c t e d : 3 / 2 7 / 9 6 15:00

Sec t i on S t a t u s Report Date
|BN
C N ' —
tP r-

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S|CB " IPOLYCHLORINATEDBIPHENYLS

T E S r - ( P E S T I C I D E S^ O A I V O L A T I L E O R G A N I C A N A L Y S I S
l- î^ i1 ^
1N
•-t=
F =

O R G A N I C
INORGANIC .i
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4 / 2 6 / 9 6
4/26/96
4 / 2 6 / 9 6
4/26/96
4 / 2 6 / 9 6
4 / 2 6 / 9 6

08067



P A G E Z OP S A t t a c h m e n t :

6 M D - H O S a m p l e N O : 6 T F A D H 0 9 - 1 S

A n a l y s t : D . G r e g g

O R G A N I C A N A L Y S I S D A T A
Date R e p o r t e d :

S a m p l e T y p e :

1 7 - A p r - 9 6

W A T E R

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 5
( c o n t i n u o u s e x t r a c t o r )

u n i t s : u g / L uni t s: u g / L

Buty

ipound N a m e

X

• o T k ) F l u o r a n t h e r . e ............
A>
; 2 - C h l c - o e t h c x y ) K e t h a n e ......
( T ^ C h l c r o e t h v l ) E t h ° r ........

| R e s u l t s *

. . . . ND

. . . . ND

. . . . ND
ND

. . . . ND

. . . . ND

ND
. ... ND

ND
. . . . ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. . . . ND

. . . . ND
ND
ND

. . . . ND
ND
ND
ND
ND
ND

. . . . ND

.... ND

| Det L i m i t s |
<-"—— " — — — — I "

2 I
2 1
2 I

10 |
e |
6 |
Ft 1
a \
o 1
4 1
2 I
2 I
2 I
< 1
B I

1 I
2 I
4 I
2 I
< 1
o 1
n 1
n 1
2 I
fl 1
3 I
3 I
3 I

10 |
6 1
2 1
6 1
2 1

1

Compound N a m e

H e x a c h l o r o b e r . z e n e ..............

4 - N i c r o p h e n o l ..................

| R e s u l t s *

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND .

...... ND

...... ND

. . . . . . ' N D

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

...... ND

| Det L i m i t s

30
6
6

20
2
4
2
2
2
S

10
3
B
4
2
6
6
2
8
B
e
2

10
13

4
6

I S
2
4
2

20
3
6

I -

( • ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t . ( * ) N D - N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

.-.alyst N o t e s : none



IIII P A G E 3 OF S
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r : 6 T F A D W 0 9 - 1 5
A n a l y s t : K e n n e t h W . S t e v e n s

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4

A t t a c h m e n t : »

Date R e p o r t e d : 16-Apr-96
S a m p l e T y p e : D W

u n i t s - m i c r o g r a m / l i t e r - pg/ l
C o m p o u n d N a m e [ R e s u l t s * I D e t e c t i o n L i m i t s

a c e t o n e — — —
a c r o l e i n — — -
a c r y l o n i t r i l e —
b e n z e n e — —

n
b r o m o d i c h l o r o m e t h a n e — —
b ro m ofo rm -————————-
2- b uta n o n e - — - — — - — — —
b r o m o m e t h a n e — — — — — —

,4carbon d i s u l f i d e - — — — — - —
carbon t e t r a c h l o r i d e — — — -
c h l o r o b e n z e n e — — — - — — •
c h l o r o e t h a n e - — - — — — — — -c h l o r o f o r m — — — - — — — —
c h l o r o m e t h a n e - - — - — — —
d i b r o m o c h l o r o m e t h a n e — — — -
1 , 1 - d i c h l o r o e t h a n e — — — — — — — — — -
1 . 1 - d i c h I o r o e t h e n e — — — — — — — — — -
1 . 2 - d i c h l o r o e t h a n e — — — — — — — — — -
1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — —
1 , 2 - d i c h l o r o p r o p a n e — — — — — — — — —' T W s - I . S - d i c r i l o r o p r o p a n e — — — — — —
trans-l , 3-d i ch l oropropane-e t h y l b e n z e n e — — — — — —
2-hexanon e — — — — — — — —
m e t h y l e n e c h l o r i d e — — : —
4 - m e t h y l - 2 - p e n t a n o n e — —
ct w ro n A _ _ _ _ _ L • M T I - ^ ^ — — - _ _ _ _ _O L Y I C l 1 C — — — — ---•. m i r * » — .««_«.

1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e —
t etra ch I o ro et h e n e — — — — —
t o ! u e n e — — — — — — — — — —
1 . 1 . 1 - t r i c h l o r o e t h a n e — — — -
1.1.2-tri c h l o r o e t h a n e — — —
t r i c h l o r o e t h e n e - - — - — — - —
v i n y l c h l o r i d e - — — — — — — — •
o r f / i o - x y l e n e — — — — — — — —
para - a n d / o r m e f a - x y l e n e — -

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

" ND — M e a n s no t d e t e c t e d above th e l i s t e d d e t e c t i o n l i m i t s .

08069



A t t a c h m e n t 15

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E N O . : 6TFADW09-15
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

vO

' '
P '
O

o
f
*"•.».

c-
r.

'• — -•

C A S #

319-84-6
319-85-7
319-86-8
58-89-9 .
76-44-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193-4
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C ..............................
B e t a - B H C ..............................
D e l t a - B H C ..............................
G a m m a - B H C ( L i n d a n e ) ..............................
H e p t a c h l o r ..............................
A l d r i n ..............................
H e p t a c h l o r E p o x i d e ..............................
E n d o s u l f a n I ..............................
D i e l d r i n ..............................
4,4' DDE ...............;i.............
E n d r i n ..............................
E n d o s u l f a n I ! ..............................
4,4* -ODD ..............................
E n d r i n A l d e h y d e ..............................
E n d r i n K e t o n e ..............................
E n d o s u l f a n S u l f a t e ..............................
4,4' -DOT .............................
M e t h o x y c h l o r .............................
A l p h a - C h l o r d a n e .............................
Gamma- C h l o r d a n e .............................
T o x a p h e n e .............................
A r o c l o r 1016 .............................
A r o c l o r 1221 .............................
A r o c l o r 1232 .............................
Aroclor 1242 .............................
A r o c l o r 1248 .............................
A r o c l o r 1254 .............................
A r o c l o r 1260 .............................

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

U G / L ( P P B 1

............. ND DL=< 0.05

............. ND DL=< 0.05

............. ND DL=< 0.05

............. ND DL=< 0.05

............. ND DL=< 0.05

............. ND DL=< 0.05

............. ND DL=< 0.05

............. ND DL=< 0.05
.............. N D D L = < 0.10
.............. N D D L - < 0.10
.............. N D D L = < 0.10
.............. N D D L = < 0.10
.............. N D D L = < 0 . 1 0
.............. N D D L = < 0 . 1 0
.............. N D D L = < 0.10
.............. N D D L = < 0.10
.............. N D D L = < 0.10
.............. ND DL=< 0.50
.............. ND DL=< 0.05
.............. ND DL=< 0.05
.............. ND DL=< 5.00
.............. N D D L = < 1.00
.............. ND DL=< 2.00
.............. N D D L = < 1.00
.............. N D D L = < 1.00
.............. N D D L = < 1.00
.............. N D D L = < 1.00
.............. ND DL=< 1.00

ND DL = NOT DETECTED, DETECTION LIMIT

08070



1IIIIIIIIIIIIII

• P A G E * ~ > O F ^ 5 A T T A C H M E N T S ' S

S A M P L E #:
S O U R C E :
T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U M
A N T I M O N Y

( ^ A R S E N I C
B A R I U Mr B E R Y L L I U M
Q A D M I U M" C A L C I U M

^ H R O M I U M
C O B A L T

• C O P P E R
I R O N

^EAD
^ M A G N E S I U M

M A N G A N E S E
( M E R C U R Y

N I C K E L
C P O T A S S I U M

S E L E N I U MC S I L V E R
r S Q D I U M

T H A L L I U M
V A N A D I U M
Z I N C

C Y A N I D E

6 T F A D W 0 9 - 1 5
OLD B R A Z O S
AQUEOUS
KL, r LC t BS f

*
U S E P A H O U S T O N B R A N C H

D A T E
F O R G E R E C E I V E D :

DATE
T N R C C R E P O R T E D :

D E T E C T I O N
C O N C E N T R A T I O N L I M I T < =

N D
N D
N D

250
N D
N D

93800
25
N D
N D
N D
N D

2130
N D
N D
N D
N D
N D
N D

47600
N D
N D
80

N D
N D : L E S S T H A N D E T E C T I O NIIII

100
60

3
10

5
5

150
10
20
20
25

3
150

5
0.2

20
1000

310
500

5
30
20

0.02
L I M I T

28-Mar-96
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / LU G / L
U G / L
U G / L
U G / L
U G / L

M G / L

08071



P a g e " l o f S A t t a c h m e n t A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0916

GO
S a m p l e T y p e :

Comments:

OLD BRAZOS FORGE

S T A . G W - 1 5

3 / 2 9 / 9 6 10:10

DW
-

D a t e / T i m e C o l l e c t e d :

Date C o m p l e t e d :

3 / 2 8 / 9 6 8:45

4 / 2 6 / 9 6

o
Parameter Descr ip t i on S e c t i o n S t a t u s Report Date

ABN
CN £7;
M23
PCS C
PES
V O A *

r~-.

A C I D / B A S E N E U T R A L S
C Y A N I D E
2 3 S U P E R F U N D L I S T M E T A L S
P O L Y C H L O R I N A T E D B I P H E N Y L S
P E S T I C I D E S
V O L A T I L E O R G A N I C A N A L Y S I S

c- I
— — — f " — —

i

,

O R G A N I C
I N O R G A N I C i '
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4 / 2 6 / 9 6
4 / 2 6 / 9 6
4/26796
4 / 2 6 / 9 6
4 / 2 6 / 9 6
4 / 2 6 / 9 6

0 8 0 V 2



IIIIII
P A G E 2. Of 5

O R G A N I C A N A L Y S I S D A T A
6 M D - H O S a m p l e N O : 6 T F A D W 0 9 - 1 6

A n a l y s t : D . G r e g g

A t t a c h m e n t :

Date R e p o r t e d :

S a m p l e T y p e :

1 C ,

1 7 - A p r - 9 6

W A T E R

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 5
( c o n t i n u o u s e x t r a c t o r )

u n i t s : u g / L uni t s : u g / L

| Compound N a m e
1 --------

*̂^

' ^

| bis ( 2 - C h l o r o e t h y l ) E t h e r .......

1 b i s - J 2 . - E t h y l h e x v l ) P h t h a l a t e , . .

( * ) N D • N o t d e t e c t e d above t h e

B i a l y s t N o t e s : none

1

| R e s u l t s * |

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND .

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

..... ND

l i s t e d d e t e c t i o n

Det L i m i t s

2
2
2

10
8
8
8
8
8
4
2
2
2
4
e
4
2
4
2
4
8
8
8
2
8
3
3
3

10

6
2

Compound Nan a

1

l i m i t . ( • ) N D - N o t d e t e c t e d above t h e

[ R e s u l t s *

...... NO

...... ND

...... ND

..."... ND

...... KD

...... KD

...... ND

...... ND

...... KD

...... ND

...... ND

...... ND

...... ND

...... ND
:..... ND
...... ND
...... ND
...... KD
...... ND
...... ND
...... ND
...... KD
...... ND
...... ND
...... ND
...... ND
...... KD
...... ND
...... ND
...... ND
...... ND
...... ND
...... KD

l i s t e d d e t e c t i o n

| Det L i m i t s

30
6
6

20
2
4
2
2
2
S

10
3
8
4
2
6
6
2
e
a
e
2

10
13

4
6

15
2
4
2

. 20
3
6

l i m i t .

O S 0 7 3



•* PAGE 3 OF 5 A t t a c h m e n t : I <b
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r : 6 T F A D W 0 9 - 1 6 Date R e p o r t e d : 16-Apr-96
A n a ! y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
________________________ u n i t s - m i c r o g r a m / l i t e r - pg/lC o m p o u n d N a m e I Results* ( D e t e c t i o n L i m i t s

c:

p.

a c e t o n e — —
a c r o l e i n — —
a c r y l o n i t r i l e -
b e n z e n e — -
b r o m o d i c h l o r o m e t h a n e -
b ro m of o r m — — — — — — —2 - b u t a n o n e — — — — — —
b r o m o m e t h a n e — — —
carbon d i s u l f i d e — — — — •
carbon t e t r a c h l o r i d e — —
c h l o r o b e n z e n e — — —
ch I o ro et h a n e — — — — —
ch I o rof o r m — — — — — —
c h i o r o m e t h a n e — — — —d i b r o m o c h l o r o m e t h a n e -
1,1 - d i c h l o r o e t h a n e — —1 . 1 - d i c h l o r o e t h e n e — —
1 .2-d i ch l o ro e thane——
1 , 2 - d i c h I o r o e t h e n e ( t o t a l ) —
1 , 2 - d i c h l o r o p r o p a n e — — —
c / s - 1 , 3 - d i c h l o r o p r o p a n e —
f r a n s - 1 , 3 - d i c h l o r o p r o p a n e -
e t h y l b e n z e n e — — — — — — —
2 - h e x a n o n e — — — — — — — —
m e t h y l e n e c h l o r i d e — —
4-methy!-2-pentanone-s ty re n e — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e —
t e t r a c h l o r o e t h e n e — — — — —to I u e n e — — — — — — — —
1 . 1 . 1 - t r i c h l o r o e t h a n e — — —
1 . 1 . 2 - t r i c h l o r o e t h a n e — — —
t r i c h l o r o e t h e n e — — — — — —
vinyl c h l o r i d e - — — — — — — -
ortho-xylene———————
para- a n d / o r m e f a - x y l e n e -

N D
N D
N O
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5.
5

N D — M e a n s n o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t s .



II11111111111111

6MD-HO S A M P L E NO.:
S A M P L E T Y P E :
A N A L Y S T :
C A S #
319-84-6

_ 319-85-7
319-86-8

*"' 58-89-9
, 76^4-8

309-00-2
0 1024-57-3

949-98-8
60-57-1

0 72-55-9
72-20-8c: 33213-65-9

r. 72-54-08
742193^

C- 53494-70-5
10341-07-8C 50-29-3

«— 72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

PAGE M OFS

PESTICIDE/PCB ANALYSIS
6TFADW09-16 DATE
W a t e r
LARRY S T R E C K

A l p h a - B H C ...........................................
B e t a - B H C ...........................................
D e l t a - B H C ...........................................
G a m m a - B H C ( L i n d a n e ) ...........................................
H e p t a c h l o r ...........................................
A l d r i n ...........................................
H e p t a c h l o r Epoxide ...........................................
E n d o s u l f a n I ...........................................
D i e l d r i n ...........................................
4,4' DDE ...............'.'...........................
E n d r i n ...........................................
E n d o s u l f a n I I ...........................................

4,4' -DDD ...........................................
E n d r i n A l d e h y d e ...........................................
E n d r i n K e t o n e ...........................................
E n d o s u l f a n S u l f a t e ...........................................
4,4' -DOT ...........................................
M e t h o x y c h l o r ..........................................
Alpha-Chlordane ...........................................
Gamma- C h l o r d a n e ...........................................
T o x a p h e n e ...........................................
A r o c l o r 1016 ...........................................
A r o c l o r 1 2 2 1 ...........................................
A r o c l o r 1232 ...........................................
Aroclor 1242 ..........................................
A r o c l o r 1248 ...........................................
A r o c l o r 1254 ...........................................
A r o c l o r 1 260 ...........................................

Attachment > ̂

REPORTED: 4/12/1996

UG/L ( PPB )

ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 0.10
ND DL=< 0.10
ND DL=< 0.10
ND DL=< 0.10
ND DL=< 0.10
ND DL=< 0.10
N D D L = < 0.10
ND DL=< 0.10
ND DL=< 0.10
ND DL=< 0.50
ND DL=< 0.05
ND DL=< 0.05
ND DL=< 5.00
ND DL=< 1.00
ND DL=< 2.00
ND DL=< 1.00
ND DL=< 1.00
N D D L = < 1.00
ND DL=< 1.00
ND DL=< 1.00

ND DL = NOT DETECTED, DETECTION LIMIT

08075



P A G E S O F - > A T T A C H M E N T S

U S E P A H O U S T O N B R A N C H

S O U R C E :
T Y P E :
A N A L Y S T S :

6 T F A D W 0 9 - 1 6
O L D B R A Z O S F O R G E
A Q U E O U S
R C , L C , B S , T N R C C

D A T E
R E C E I V E D
D A T E
R E P O R T E D

28-Mar-96
2 6 - A p r - 9 6

D E T E C T I O N
P A R A M E T E R C O N C E N T R A T I O N L I M I T < = U N I T S

A L U M I N U M
A N T I M O N Y

O A R S E N I C
B A R I U M

' " B E R Y L L I U M
C A D M I U Mp C A L C I U M

C - C H R O M I U M
C O B A L T

-COPPER
I R O NQ L E A D

M A G N E S I U M
^ M A N G A N E S E

,-MERCURY
N I C K E L

C P O T A S S I U M
S E L E N I U MC S I L V E R

^ O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

N D
N D

7.3
253

N D
N D

98900
N D
N D
N D

131
N D

4250
N D
N D
N D

2180
N D
N D

30800
N D
N D
N D

100
60

3
10

5
5

150
10
20
20
25

3
150

5
0.2

20
1000

3
10

500
5

30
20

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D 0.02
N D : L E S S T H A N D E T E C T I O N L I M I T

M G / L



IIIIIIIII

P a g e _ j _ of A t t a c h m e n t A p r i l 26,1996

U.S. Environmental Protection Agency
Houston Branch Management System

Rep art for Sample Number 6TFAD W091 7

Source: OLD BRAZOS FORGE

S i t e Description: S T A . G W - I 6

D a t e / T i m e Rece ved: 3 / 2 9 / 9 6 10:10

Comments:

Parameter Descr ip t i on

Date /T me Col ectcd: 3 / 2 7 / 9 6 15:55

Date C o m p l e t e d :

Sect ion Status Report Date
~ ~ | A B N I A C I D / B A S E N E U T R A L SJ C N ° I C Y A N I D E
•M23,-. } 2 3 S U P E R F U N D L I S T M E T A L S^PCB I P O L Y C H L O R I N A T E D B I P H E N Y L S

I p E S f - [ P E S T I C I D E S
•VOA ( V O L A T I L E O R G A N I C A N A L Y S I S

** •

m l~

B
••nJ1̂

1•11••

ORGANIC ,
I N O R G A N I C
M E T A L S
O R G A N I C
O R G A N I C
O R G A N I C

C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E
C O M P L E T E

4 / 2 6 / 9 6
4/26/96
4/26/96
4 / 2 6 / 9 6
4/26/96
4/26/96

f\ ft n r; 7



P A G E 2. or A t t a c h m e n t :

O R G A N I C A N A L Y S I S D A T A
6 M D - K O S a m p l e N O : 6 T F A D W 0 9 - 1 7

A n a l y s t : D . G r e g g

S E M I - V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 5
(con t inuou s e x t r a c t o r )

uni t s : u g / L

Date R e p o r t e d : 1 7 - A p r - 9 6

S a m p l e T y p e : W A T E R

unit s: u g / L

Compound N a m e

A enaohthe-ie

o

b i s - U - E t h v l h e x y l J P h n h a l a t e

| R e s u l t s *

. . . . ND

. . . . ND

.... ND

. . . . ND

.... ND

. . . . ND
ND
ND

. . . . ND
ND
ND
ND
ND

. . . . ND

. . . . ND

. . . . ND

.... ND

.... ND
ND

.... ND
ND
ND
ND
ND
ND

.... ND

.... ND
ND
ND .

.... ND

.... ND

.... ND

.... ND

| Det L i m i t s

2
2
2

10
e
8

8
4
2
2
2
4

4
2
4
2
4

e
2

3
3
3

10
6
2
6
2

Compound N a m e | Resul t s*

..... ND

..... ND

..... ND

..... ND

..... ND

...... ND

..... ND

..... ND

..... ND

..... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND
...... ND '
...... ND
...... ND
...... ND
...... ND
...... ND

| Det L i m i t s {

30
6
6

20
2
4
2
2
2
5

10
3
8
4
2
f i
6
2
8
8
8
2

10
13

4
6

15
2
4
2

20
3
6

( • ) N D - N o t d e ; e c ; e d above t h e l i s t e d d e t e c t i o n l i m i t .

n a l y s t N o t e s : none

( • ) N D • N o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t .

•
0607^



IIIIIIIIIIIII

P A G E 3 OF
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 7
A n a ! y s t : K e n n e t h W . S t e v e n s

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4

A t t a c h m e n t : l"7

Date R e p o r t e d : 16-Apr-96
S a m p l e T y p e : D W

u n i t s - m i c r o g r a m / l i t e r - ug/ lC o m p o u n d N a m e Resul t s* Det e c t i on L i m i t s
a c e t o n e — — •
a c r o l e i n — —
a c r y l o n i t r i l e -
b e n z e n e — -

C j
f~-
c
a-

b r o m o d i c h l o r o m e t h a n e — —
b r o m o f o r m — — — — - — — -
2-b ut a n o n e — — — - — — — — •
b r o m o m e t h a n e — - — - — —
carbon d i s u l f i d e — — — - — — •
carbon t e t ra c h l o r i d e — — — —
c h l o r o b e n z e n e — — — — — — —
ch I o ro eth a n e — — — — — — —
c h l o r o f o r m — — — — — — —
ch I o ro m eth a n e — — — — — — •d i b r o m o c h l o r o m e t h a n e — —
1 , 1 - d i c h l o r o e t h a n e — — — —
1 . 1 - d i c h l o r o e t h e n e — — —
1 . 2 - d i c h l o r o e t h a n e — — —
1 , 2 - d i c h t o r o e t h e n e ( t o t a l ) —
1 , 2 - d i c h I o r o p r o p a n e — — — —
c / s - 1 , 3 - d i c h l o r o p r o p a n e —
f r a n s - 1 , 3 - d i c h l o r o p r o p a n e -
e t h y l b e n z e n e — — — — — — —
2 - h e x a n o n e — — — — — —
m e t h y l e n e c h l o r i d e — — — —
4 - m e t h y l - 2 - p e n t a n o n e — —
s ty r e n e - — — — — — — — — —
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e -
t e t r a c h l o r o e t h e n e — — — —
t o l u e n e — — — — — — — — —
1 . 1 . 1 - t r i c h l o r o e t h a n e — — —
1 . 1 . 2 - t r i c h l o r o e t h a n e — — —
t r i c h l o r o e t h e n e — — — — —
vinyl c h l o r i d e — — — — - — — -
o r t h o - x y l e n e — — — — — —
para- a n d / o r m e f a - x y l e n e -

N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D
N D

5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5 .
5

N D — M e a n s n o t d e t e c t e d above t h e l i s t e d d e t e c t i o n l i m i t s .

0 8 0 V !



PAGE A t t a c h m e n t

PESTICIDE/PCB ANALYSIS
6 M D - H O S A M P L E NO.: 6TFADW09-17
S A M P L E T Y P E : W a t e r
A N A L Y S T : LARRY S T R E C K

D A T E R E P O R T E D : 4 / 1 2 / 1 9 9 6

U G / L ( P P B

rv
o

r

319-84-6
319-85-7
319-86-8
58-89-9
76^4-8
309-00-2
1024-57-3
949-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-08
742193^
53494-70-5
10341-07-8
50-29-3
72-43-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

A l p h a - B H C ........................................... ND DL=< 0.05
B e t a - B H C ........................................... ND DL=< 0.05
D e l t a - B H C ........................................... ND DL=< 0.05
G a m m a - B H C ( L i n d a n e ) ........................................... ND DL=< 0.05
H e p t a c h l o r ........................................... ND DL=< 0.05
A l d r i n ........................................... ND DL=< 0.05
H e p t a c h l o r E p o x i d e ........................................... ND DL=< 0.05
E n d o s u l f a n I ........................................... ND DL=< 0.05
D i e l d r i n ........................................... ND DL=< 0.10
4,4' DDE ...............™........................ ND DL=< 0.10
E n d r i n .................L...................... ND DL=< 0.10
E n d o s u l f a n I I ........................................... N D DL=< 0.10
4,4' -ODD ........................................... ND DL=< 0.10
E n d r i n A l d e h y d e ........................................... ND DL=< 0.10
E n d r i n K e t o n e ........................................... ND DL=< 0.10
E n d o s u l f a n S u l f a t e ........................................... ND DL=< 0.10
4,4' -DOT ........................................... ND DL=< 0.10
M e t h o x y c h l o r ........................................... ND DL=< 0.50
A l p h a - C h l o r d a n e ........................................... ND DL=< 0.05
Gamma- C h l o r d a n e ........................................... ND DL=< 0.05
T o x a p h e n e ........................................... ND DL=< 5.00
A r o c l o r 1016 ........................................... ND DL=< 1.00
Aroc i or 1221 ........................................... ND DL=< 2.00
A r o c l o r 1232 ........................................... ND DL=< 1.00
A r o c l o r 1242 ........................................... ND DL=< 1.00
A r o c l o r 1248 ........................................... ND DL=< 1.00
A r o c l o r 1254 ........................................... ND DL=< 1.00
A r o c l o r 1260 ........................................... ND DL=< 1.00

ND DL = NOT DETECTED, DETECTION LIMIT



IIIIII

P A G E OF A T T A C H M E N T S I""]

U S E P A H O U S T O N B R A N C H

S A M P L E #:
SOURCE :T Y P E :
A N A L Y S T S :

P A R A M E T E R

A L U M I N U MA N T I M O N Y' ^ X R S E N I C
- B A R I U M

B E R Y L L I U M
( - C A D M I U M

C A L C I U MC H R O M I U M
COBALT"COPPER

cERON
L E A D

( M A G N E S I U M
M A N G A N E S EM E R C U R Y

J I I C K E LP O T A S S I U M
i - S E L E N I U M

S I L V E R
•"SODIUM

T H A L L I U M
V A N A D I U M
Z I N C

6 T F A D W 0 9 - 1 7
OLD BRAZOS FORGE
A Q U E O U S

D A T E
R E C E I V E D :
D A T E

R C , L C , B S , T N R C C R E P O R T E D :

C O N C E N T R A T I O N

N D
N D
N D

232
N D
N D

97000
N D
N D
N D

1510
N D

4160
19
N D
N D

2380
N D
N D

31000
N D
N D

212

D E T E C T I O N
L I M I T < =

100 .
60

3
10

5
5

150
10
20
20
25

3
150

5
0.2

20
1000

3
10

500
5

30
20

28-Mar-96
2 6 - A p r - 9 6

U N I T S

U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L
U G / L

C Y A N I D E N D 0.02
N D : L E S S T H A N D E T E C T I O N L I M I T

M G / L

08081



P a g e ' of ^- A t t a c h m e n t i

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFAD W0904

A p r i l 26,1996

Source:

S i t e Description:

D a t e / T i m e Received:

S a m p l e T y p e :

Comments:
c.~
r̂ 1

O
Parameter

V G A "
_

C T ,
r

X.'

r--

r~~

OLD BRAZOS FORGE

S T A . F B - 1

3 / 2 8 / 9 6 10:00

DW

D a t e / T i m e C o l l e c t e d :

Date C o m p l e t e d :

3 / 2 6 / 9 6 9:43

4 / 2 6 / 9 6

Des c r ip t i on Sect ion
V O L A T I L E O R G A N I C A N A L Y S I S O R G A N I C i

S t a t u s
C O M P L E T E

Report Date
4 / 2 6 / 9 6



P A G E OF A t t a c h m e n t :
O R G A I M I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 0 4 Date Repor t ed: 16-Apr-96
A n a l y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

VOLATILE C O M P O U N D S BY M E T H O D 624
unit s - m i c r o g r a m / l i t e r - p g / l

cv
c"
r—~
C

C
c
r
c
c
r1

C o m p o u n d N a m e

b r o m o d i c h l o r o m e t h a n e — — — — — — — - — — - — — — — — — — — —
b r o m o f o r m — — — — — — — — — — — — — — — — — — — — - — — — — — - — — — —

carbon d i s u l f i d e — - — — — - — — — — — — — — — - — — — — — — — — —

c h l o r o m e t h a n e — — — — — — — — — — — — — — - — — — — — — - — — — —
d i b r o m o c h l o r o m e t h a n e - — — — — — — — — — — — — — — — — - — — —

i 1 U l X ' M J U l U C L 1 J i l M ^ '

c/s-1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — — — — — — —f n s n s - 1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — — — — — — — — —
2 - h e x a n o n e — — — — — — — - — — — — — — — — — — — - — — — —
1 1 idi i y id ic u i i U l f u c '
4 - m e t h y I - 2 - p e n t a n o n e - — — — — — — — — — — — — — — — — — — — - — — —
i>iyi c i i u - 1 • •• —— — •- —— — —

T l f l L I I W I U W I V l * U t U M L '

p<JI a d i l u / U I f / J C i u - x y i C H c - 1 - - • — ...-•..
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Page 1 of 2- A t t a c h m e n t * Q

U.S. Environmental Protection Agency
Houston Branch Management System

A p r i l 26,1996

Source:

S i t e Description;

D a t e / T i m e Received:

S a m p l e Type:CO
*T- • Comments:

rv
CD

Parameter
VOA^.

c~.
t, •
r*-
c~
( — -

Keportjor sample iwtmver 01 vADWuyjiX

OLD BRAZOS FORGE

S T A . FB03

3 / 2 9 / 9 6 10:10

DW

D a t e / T i m e C o l l e c t e d :

Dale C o m p l e t e d :

3 / 2 7 / 9 6 1 1 : 3 7

4 / 2 6 / 9 6

Descr ip t ion Sec t i on
V O L A T I L E O R G A N I C A N A L Y S I S

s

O R G A N I C !
S t a t u s

COMPLETE
Report Date

4/26/96

O S O S 4



PAGE 2, OF A t t a c h m e n t : 18
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r : 6 T F A D W 0 9 - 1 8 Date R e p o r t e d : 16-Apr-96
A n a l y s t : K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
units - microgram/l i t er - pg/l

e

r
c

c
c
c
c
c
r-

C o m p o u n d N a m e

a cry lo n itri I e — — — — : ————————
b r o m o d i c h l o r o m e t h a n e — — — — — — —

-carbon d i s u l f i d e - — — — — — — — — — — -

/"»ti T f \ mfr\ t ' T V i

d i b r o m o c h l o r o m e t h a n e —— — — —1 , 1 - d i c h l o r o e t h a n e — — — — — — — — —
1 , 2 - d i c h I o r o e t h a n e » — — — — - — — — -
1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — — -
1 , 2 - d i c h l o r o p r o p a n e — — — — — — — — • —
c / s -1 ,3-d i ch ioropropane — ——— —
frans-1 , 3 - d i c h l o r o p r o p a n e — — — — — —
eth yl b e nze n e —————————————

1 ,1 , 2 , 2 - t e t r a c h l o r o e t h a n e —————— -

1,1,1-trichloroetnane — — — — — — — —

r*rfhr*i v . / l a n a
para- and/or me/a-xyl ene ——— — —

( R e s u l t s *
- - - - - - ... . , , .... N.D
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___ . . ... _ _ ... . . ___ Kin

Mn_ . . . . . . . ... Mn
Mn

. . . __. .... . . __ Mn
Mn

_ _ _ . ._. . . . . M n
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, . ,..., ,- . ND....... _ ___ Mn

( D e t e c t i o n L i m i t s
5
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2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

* ND — M e a n s no t d e t e c t e d above the l i s t e d d e t e c t i o n l i m i t s .
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P a g e 1 of 2- A t t a c h m e n t _ _ | _ _ (

U.S. Environmental Protection Agency
Houston Branch Management System

Report for Sample Number 6TFADW0919

A p r i l 26,1996

Source:

S i t e Description;

D a t e / T i m e Received:

S a m p l e Type:

Comments:

n !

^ _ >
Parameter

V G A
C^
<•- -

f

C--
î .
— -

!

1

OLD BRAZOS FORGE

S T A . F B 0 4

3 / 2 9 / 9 6 10:10

DW

D a l e / T i m e C o l l e c t e d :

Date C o m p l e t e d :

3 / 2 8 / 9 6 11:17

4/26/96

Descript ion Sect ion
V O L A T I L E O R G A N I C A N A L Y S I S O R G A N I C i

S t a t u s
C O M P L E T E

Report Date
4 / 2 6 / 9 6

A £! A O c



IIII P A G E OF
O R G A N I C A N A L Y S I S D A T A

6 M D - H O S a m p l e N u m b e r 6 T F A D W 0 9 - 1 9

A t t a c h m e n t :

Date R e p o r t e d : 16-Apr-96
A n a i y s t K e n n e t h W . S t e v e n s S a m p l e T y p e : D W

V O L A T I L E C O M P O U N D S B Y M E T H O D 6 2 4
uni t s - m i c r o g r a m / l i t e r - ug/l

p . '
O

o
r
r-
c-
r

C o m p o u n d N a m e

** »•• \ V i l 1V/ \ 1 •"*

1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) — — — — — — — — — — — — — —
1 , 2 - d i c h i o r o p r o p a n e — — — — — — — — — — — — — — — —
c / s - 1 , 3 - d i c h l o r o p r o p a n e — — — — — — — — — — — — —

1 , 1 ,2,2-te trachloroethane — — — — — — — — — — — — —

1 1 *J t f " i^*m rt f̂* rtf ^ -"* r^ *^

para- a n d / o r m e t e - x y l e n e — — — — — — — — — — — — —

( R e s u l t s *
...,.,. , „ Kin

N DMn
M I ~ »

. . wn
N D

.._......,. ND. . „ „ , . • M n
M|-\

• - - - NDMn----- MnM nMn, , ..„., MnM n.,. , , „ „. Mn
— — — — — — — — — — — — — N DM n..... Mn— — — — — — — — — — — — N D
— — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — N D
— — — — — — — — — — — — — — — N DN n
— — — — — — — — — — — — — N D

N D— — — — — . — — — — — — — — — N D
N D
N D
N D
N DMn
N D

_______________ N D
N D

| Detec t ion L i m i t s
5
100
100
2
2
2
5
5
5
2
5
5
2
5
2
2
2
2
2
2
2
2
5
5
5
5
5
2
2
5
2
2
2
5
5
5

" ND — M e a n s no t d e t e c t e d above th e l i s t e d d e t e c t i o n l i m i t s .
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W o r k P l a n Report
Old Brazos F o r g e
T X D 0 4 8 9 0 1 2 3 5

R E F E R E N C E 9



III U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N 6

5 H O U S T O N B R A N C H
1 0 6 2 5 F A L L S T O N E R D .

H O U S T O N , T E X A S 77099

M E M O R A N D U M

D a t e : 5-15-1996
S u b j e c t : Contract Laboratory Program Data Review
F r o m : M e l v i n L . R i t t e r , E S A T R P O , 6 M D - H C
T o : B . C a n e l l a s , 6 S F - R A

S i t e : O L D B R A Z O S F O R G E
C a s e # : 24517CD
S D G # : M F G - H Q 6

C

c: The EPA R e g i o n 6 H o u s t o n Branch ESAT d a t a v a l i d a t i o n team has
c o m p l e t e d a review of the s u b m i t t e d Contra c t Labora tory Program^ ( CLP ) d a t a p a c k a g e f o r th e r e f e r e n c e d s i t e . The s a m p l e s a n a l y z e d^ and reviewed are d e t a i l e d in the a t t a c h e d R e g i o n a l d a t a review andassessment report for th i s case.
The d a t a p a c k a g e was f o u n d to b e:tr~
( ) A c c e p t a b l e : N o m a j o r p r o b l e m s w i th d a t a p a c k a g e .
( X ) P r o v i s i o n a l : U s e o f d a t a requires caut ion.D a t a i s a c c e p t a b l e for R e g i o n a l use. P r o b l e m s are noted inthe review r e p o r t .
( ) U n a c c e p t a b l e : S o m e or all of d a t a s hou ld not be used.P r o b l e m s are noted in the review r e p o r t .
Q u e s t i o n s r e g a r d i n g the d a t a review r epor t can be a d d r e s s e d to me.
A t t a c h m e n t s

c c : R . F l o r e s , Reg i on 6 C L P / T P O
M . E l - f e k y , Region 6 Data C o o r d i n a t o r
F i l e s ( 2 ) 09001

Recycled/Recyclable
Primed wrth S o y / C a n o l a Ink on paper i f t a !



* K « K « « M « « * « K K X * * X

U S E P A R E G I O N : V I

I N O R G A N I C R E G I O N A L A C C E P T A N C E / R E J E C T I O N / R E D U C E D V A L U E R E C O M M E N D A T I O N F O R M

I L A B C O D E : C H E M ^ - C A S E N O . : 24517 S D G H O . : M F G H 0 6 I * 0 6 / 0 3 / 9 6 x
I S I T E N A M E : O L D B R A Z O S F O R G E N U H B E R O F S A M P L E S : 8 ] x*«x*«*»x«xxx*xx*
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — * S D G M A I L I ) A T E *

* O S / 0 7 / 9 6 *
P A R T I . D A T A A C C E P T A N C E O R R E J E C T I O N « K * * « K K X K X K t t x x * K x

I N S T R U C T I O N S : E P A R E G I O N S M U S T A C C E P T O R R E J E C T D A T A W I T H I N 3 0 D A Y S . I F D A T A A R E B E I N G R E J E C T E D , T H I S F O R M
M U S T B E A C C O M P A N I E D B Y 1 . ) A S I G N E D M E M O F R O M T H E R E G I O N A L O F F I C I A L D E S C R I B I N G T H E C O N T R A C T U A L R E A S O N S F O R
R E J E C T I O N . A T T A C H A L L R E L A T E D D O C U M E N T S ( D A T A R E V I E W S , T E L E P H O N E L O G S , E T C . ) , 2 . ) A L L R E J E C T E D D A T A .

A . F U L L D A T A A C C E P T A N C E O R R E J E C T I O N
C H E C K O N E O F T H E F O L L O W I N G I F Y O U F U L L Y A C C E P T O R F U L L Y R E J E C T A L L S A M P L E S I N T H I S S D G .

, / A C C E P T A L L ____ R E J E C T A L L

B . R E J E C T I O N O F A L L S A M P L E S F O R A P A R T I C U L A R F R A C T I O N
C H E C K O N E O F T H E F O L L O W I N G I F Y O U F U L L Y R E J E C T A L L S A M P L E S I N A P A R T I C U L A R F R A C T I O N I N T H I S S D G .

. . A L L F R A C T I O N S N O T M A R K E D A S R E J E C T E D A R E A C C E P T E D .

f v R E J E C T A L L : ____ M E T A L S ____ C Y A N I D E

H e . R E J E C T I O N A T T H E S A M P L E A N D F R A C T I O N A L L E V E L
C H E C K T . H E F O L L O W I N G T O R E J E C T S A M P L E S A T T H E S A M P L E / F R A C T I O N A L L E V E L A N D C O M P L E T E T H E R E V E R S E S I D E
O F T H I S F O R M .

____ P A R T I A L A C C E P T A N C E A N D R E J E C T I O N B Y S A M P L E / F R A C T I O N

P A R T I I . R E D U C E D V A L U Ec:
I N S T R U C T I O N S : R E G I O N R E C O M M E N D S R E D U C E D V A L U E A N D R E T A I N S T H E D A T A . F O R A R E D U C E D V A L U E T O B E P R O C E S S E D , T H I S
F O R M M U S T B E A C C O M P A N I E D B Y A S I G N E D M E M O F R O M T H E R E G I O N A L O F F I C I A L C I T I N G T H E C O N T R A C T U A L N O N - C O M P L I A N C E ;
T H E ( D O L L A R A M O U N T F O R R E D U C E D V A L U E ; A N D A W R I T T E N J U S T I F I C A T I O N ( N A R R A T I V E ) O F H O H S A M P L E W O R T H W A S

D E T E R M I N E D F O R E A C H A F F E C T E D S A M P L E . A T T A C H A L L R E L A T E D D O C U M E N T S ( D A T A R E V I E W S , T E L E P H O N E L O G S , E T C . )
C~

C H E C K O N E O F T H E F O L L O W I N G :c-~~
y N O R E D U C E D V A L U E ____ R E D U C E D V A t U E ( C O M P L E T E R E V E R S E S I D E )

I D E N T I F Y T H E S A M P L E S / F R A C T I O N S T H A T A R E R E C O M M E N D E D F O R R E D U C E D V A L U E O N T H E R E V E R S E S I D E O F T H I S F O R M .

* * K K « K * * x x x x x x * x K x « k x K * « K K X t t K M T H I S F O R M C A N N O T B E P R O C E E S S E D W I T H O U T A S I G N A T U R E ****»*»*««»*********««»**»»*
« f f

x
* N A M E O F R E G I O N A L O F F I C I A L : S /Slti/yaUD /^/. r^A? V________________________________________ *^ . ^

* SIGNATURE: ____________<^ / C^£^ J^___________________ DATE: A~̂ - // - 7 (4________ «

* S E N D T H I S ^ F O R M T O : C L A S S C / 0 D Y N C O R P *
* I N V O I C E P R O C E S S I N G S C A L C U L A T I O N G R O U P *
* 3 0 0 N O R T H L E E S T R E E T , A L E X A N D R I A , V A 2231* *

* K f f « K X M * t t K X K X * X X » K K « K X * X K M * K X X X X * X M t t K X K * *
* S E E L I S T O F S A M P L E S O N R E V E R S E S I D E * Q Q Q ( J 9
* « * X K K * « * X * f f K « * X * * K « X f f X t f f f X * * f f X t t W * K K * « K * * *



IIII
I L A B C O D E : C H E M C A S E N O . : 2<*S17 S D G N O . : H F G H 0 6 I

P A R T I I I . P A R T I A L A C C E P T A N C E A N D R E J E C T I O N B Y S A M P L E

E N T E R A N " X " I N T H E BLOCK T O T H E R I G H T O F T H E " Y " F O R T H E F R A C T I O N R E C O M M E N D E D F O R R E J E C T I O N
E N T E R A T T I N T H E B L O C K T O T H E R I G H T O F T H E " Y " F O R T H E F R A C T I O N R E C O M M E N D E D F O R R E D U C E D V A L U E .
A L L S A M P L E S T H A T A R E N O T M A R K E D W I T H A N " X " O R A " D " A R E A C C E P T E D .

1
l <^1"q

I i-c1 -r~i-
C"1 e-

1 F R A C T I O N S A N A L Y Z E D
S A M P L E 1 M E T A L S I C Y A N I D E

LCSH 1 Y | 1 I

MFGH06 1 Y I 1 Y |

' MFGH07 1 Y 1 1 Y I

MFGH08 1 Y 1 1 Y |

V S H O , | y ' , , v 1
MFGH18 - 1 Y I 1 Y |

MFGH18D 1 Y 1 1 Y I
)- — — — — ____ - ____ __________________

MFGH16S 1 Y 1 1 Y 1

IIIIII 090u3



L O C K H E E D E N V I R O N M E N T A L S Y S T E M S A N D T E C H N O L O G I E S C O
T W O A L L E N C E N T E R

1200 S M I T H S T R E E T , S U I T E 8 0 0
H O U S T O N , T X 77002

M E M O R A N D U M
D A T E : M a y 1 3 , 1996
T O : D r . M e l v i n R i t t e r , E S A T R P O , Region V I
F R O M : D r . T o m C . H . C h i a n g , E S A T E T M , Region V I-L. o-tytS U B J E C T : C L P D a t a Review
R E F : T D F # 6 - 6 2 4 8 A , E S A T F i l e # 1-1971
A t t a c h e d i s th e d a t a review summary for C a s e # 24517

S D G # M F G H 0 6
S i t e O L D B R A Z O S F O R G E

O C O M M E N T S :
I . C O N T R A C T U A L A S S E S S M E N T O F D A T A P A C K A G E :iC"̂ C C S f a i l e d t o r epor t t h e f o l l o w i n g n o n - c o m p l i a n c e that t h e

C: reviewer d e t e c t e d in the h a r d c o p y p a c k a g e . The non-
c o m p l i a n c e d i d n o t a f f e c t t h e t e c h n i c a l u s a b i l i t y o f t h eO* s a m p l e r e s u l t s .

^ T h e l a b o r a t o r y a n a l y z e d a n I n t e r f e r e n c e C h e c k T r u e
c ; . S o l u t i o n AB (ICSAB) that does no t c orr e spond to T A B L E 2on p a g e E-21 of I L M 0 4 . 0 .

I I . T E C H N I C A L / U S A B I L I T Y A S S E S S M E N T O F D A T A P A C K A G E :
A t o t a l o f 120 r e s u l t s were reviewed for t h i s d a t a p a c k a g e .
T h e p a c k a g e i s t e c h n i c a l l y p r o v i s i o n a l because o f t h ef o l l o w i n g p r o b l e m s .

A . T h e reviewer q u a l i f i e d a p p r o x i m a t e l y 1 8 percent o ft h e r e s u l t s .
B . S e l e n i u m a n d t h a l l i u m I C P c o e f f i c i e n t s o fv a r i a t i o n were h i g h . -
C . F i e l d d u p l i c a t e p r e c i s i o n w a s poor f o r chromiumand l e a d .

09004



rn

U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N 6

H O U S T O N B R A N C H
1 0 6 2 5 F A L L S T O N E ROAD
H O U S T O N , T E X A S 7 7 0 9 9

I N O R G A N I C R E G I O N A L D A T A A S S E S S M E N T
C A S E N O . _ _
L A B O R A T O R Y ^
C O N T R A C T # _
SDG#______
S O W S _ _ _ _ _ _

24517
C H E M
6 8 - D 5 - 0 1 6 6

S I T E _ _ _ _ _ _
N O . O F S A M P L E S .
M A T R I X _ _ _ _ _ _ _

O L D B R A Z O S F O R G E
w a t e r

M F G H 0 6 R E V I E W E R ( I F N O T E S P ) E S A T
R A S I L M 0 4 . 0

A C C T # 6 T F A J N 4 3 S F # T F A U Z Z
R E V I E W E R ' S N A M E S M i k e F e r t i t t a
C O M P L E T I O N D A T E M a y 1 3 . 1996

S A M P L E N O . ' S : M F G - H 0 6 M F G - H 1 8
M F G - H 0 7
M F G - H Q 8
M F G - H 0 9

D A T A A S S E S S M E N T S U M M A R Y
1 — '

o
C ' ,
c-
cr
cr

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.11.

H O L D I N G T I M E S
C A L I B R A T I O N S
B L A N K S
M A T R I X S P I K E S
D U P L I C A T E A N A L Y S I S
I C P Q C
FAA QC
L C SS A M P L E V E R I F I C A T I O N
O T H E R QC
O V E R A L L A S S E S S M E N T

I C P
0
0
0o
Q
M

J M _M

H G
0 0
0 o
0 0
0 0
0 0

0o
N / A

Ooo
0 = D a t a had no p r o b l e m s .M = D a t a q u a l i f i e d because of minor or m a j o r p r o b l e m sZ = Data u n a c c e p t a b l e .N A = N o t a p p l i c a b l e .

A C T I O N I T E M S :
AREAS OF C O N C E R N : The l a b o r a t o r y a n a l y z e d an ICSAB that does notc o m p l y w i t h I L M 0 4 . 0 . O n e s e l e n i u m a n a l y s i s a n d o n e t h a l l i u m
a n a l y s i s h a d h i g h c o e f f i c i e n t s o f v a r i a t i o n . A l u m i n u m , chromium,i r o n , a n d l e a d f i e l d d u p l i c a t e r e s u l t s were i n c o n s i s t e n t .
N O T A B L E P E R F O R M A N C E : T h e d a t a p a c k a g e arrived a t t h e R e g i o n 1day b e f o r e t h e c on trac tua l 3 5 - d a y requirement.
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C O M M E N T S : T h e l a b o r a t o r y a n a l y z e d f i v e wa t e r s a m p l e s f o r t o t a l
m e t a l s a n d c y a n i d e b y S O W I L M 0 4 . 0 . T h e s a m p l e r i d e n t i f i e ds a m p l e s M F G - H 0 6 a n d M F G - H 0 7 a s f i e l d d u p l i c a t e s a n d s a m p l eM F G - H 1 8 a s t h e l a b o r a t o r y Q C s a m p l e . T h e l a b o r a t o r y m e t t h e
c o n t r a c t u a l 3 5 - d a y d a t a p a c k a g e turnaround r e q u i r e m e n t .
A p p r o x i m a t e l y 4 3 p e r c e n t o f t h e r e s u l t s were above t h e C R D L ' s .
T h e d a t a p a c k a g e i s t e c h n i c a l l y p r o v i s i o n a l because o f p r o b l e m s
w i t h I C P c o e f f i c i e n t s o f v a r i a t i o n a n d f i e l d d u p l i c a t e p r e c i s i o n .T h e t e c h n i c a l u s a b i l i t y o f t h e s a m p l e r e s u l t s i s d i s c u s s e d b e l o w ,
and any q u a l i f i c a t i o n s are l i s t e d in the a t t a c h e d D a t a S u m m a r yT a b l e .

^ T h e r e v i e w e r ' c o n d u c t e d a n Evidence A u d i t f o r t h e C o m p l e t e S a m p l e
c - D e l i v e r y G r o u p F i l e ( C S F ) , a n d t h e E v i d e n c e I n v e n t o r y C h e c k l i s ti s a t t a c h e d t o t h i s r e p o r t .rr
° 1 . H o l d i n g T i m e s : A c c e p t a b l e , F i e l d p r e s e r v a t i o n o f s a m p l e s_ met c on trac tua l requirement s . The labora tory met"" c o n t r a c t u a l and t e c h n i c a l h o l d i n g t ime c r i t e r i a for al l£2 a n a l y s e s . ;
C 2 . C a l i b r a t i o n s : A c c e p t a b l e . I n s t r u m e n t c a l i b r a t i o n s me tc o n t r a c t u a l r equ ir ement s . CRDL s t a n d a r d a n a l y s e s i n d i c a t e d^ a c c e p t a b l e i n s t r u m e n t p e r f o r m a n c e near t h e C R D L ' s .

3 . B l a n k s : A c c e p t a b l e . A l l b l a n k s m e t c o n t r a c t u a l c r i t e r i a .c c C a l i b r a t i o n b l a n k s c o n t a i n e d nine t a r g e t a n a l y t e s b e l o w CRDL
l e v e l s , b u t t h e s e c o n c e n t r a t i o n s d i d n o t a f f e c t t h e s a m p l eC*' r e s u l t s . A l u m i n u m , magnesium, and sodium p r e p a r a t i o n blankc o n c e n t r a t i o n s were due to b a s e l i n e i n s t a b i l i t y and not
caused by c o n t a m i n a t i o n i n t r o d u c e d d u r i n g s a m p l ep r e p a r a t i o n .

4 . P r e - d i g e s t i o n / P r e - d i s t i l l a t i o n M a t r i x S p i k e Recovery:A c c e p t a b l e . All matr ix s p i k e recoveries were wi th in the QCl i m i t s .
5 . D u p l i c a t e A n a l y s i s : A c c e p t a b l e . D u p l i c a t e r e s u l t s f o r a l l

a n a l y t e s met SOW QC c r i t e r i a .
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6 . I C P Q u a l i t y C o n t r o l :
I n t e r f e r e n c e C h e c k S a m p l e : A c c e p t a b l e . A n a l y t e recoverie s
f o r a n a l y s e s o f T r u e S o l u t i o n A B were w i t h i n t h e Q C l i m i t s ,a l t h o u g h c o n c e n t r a t i o n s o f a n t i m o n y , arsenic , l e a d ,s e l e n i u m , s i l v e r , and t h a l l i u m d id no t meet c on trac ts p e c i f i c a t i o n s . I n t h e r e v i e w e r ' s o p i n i o n , s a m p l e r e s u l t swere n o t a f f e c t e d s ince I C S a n a l y s e s i n d i c a t e d a c c e p t a b l ea p p l i c a t i o n o f i n t e r e l e m e n t a n d b a c k g r o u n d c o r r e c t i o n s .
S e r i a l D i l u t i o n : A c c e p t a b l e . A l l s e r i a l d i l u t i o n p er c en td i f f e r e n c e s met the QC c r i t e r i o n .
C o e f f i c i e n t s o f V a r i a t i o n : P r o v i s i o n a l . C o n s i s t e n t
r e p l i c a t e I C P r e a d i n g s i n d i c a t e d a c c e p t a b l e i n s t r u m e n t
p r e c i s i o n for most a n a l y s e s . The reviewer q u a l i f i e d a se s t i m a t e d t h e s e l e n i u m r e s u l t f o r s a m p l e M F G - H 0 7 a n d t h e
t h a l l i u m r e s u l t f o r s a m p l e M F G - H 0 9 because c o e f f i c i e n t s o fv a r i a t i o n e x c e e d e d 20 p e r c e n t .

7 . F u r n a c e A t o m i c A b s o r p t i o n ( F A A ) Q u a l i t y C o n t r o l : F A A w a s. n o t used f o r t h i s S D G .
( ^ 8 . L a b o r a t o r y C o n t r o l S a m p l e ( L C S ) : A c c e p t a b l e . A l l L C Sr e s u l t s were w i t h i n th e QC l i m i t s .o*

9 . S a m p l e V e r i f i c a t i o n : T h e reviewer c o n t a c t e d t h e l a b o r a t o r y
c onc ern ing a c o n t r a c t u a l n o n - c o m p l i a n c e ( s e e a t t a c h e d F A XP~- Record L o g ) .

10. Other QC :
F i e l d D u p l i c a t e s : P r o v i s i o n a l . F i e l d d u p l i c a t e r e s u l t swere c o n s i s t e n t f or most a n a l y t e s . Chromium and l eadd i f f e r e n c e s e x c e eded t w i c e t h e C R D L ' s , a n d R P D ' s ex c e eded 3 5p er c en t f o r a l u m i n u m a n d iron. T h e reviewer q u a l i f i e d a l la l u m i n u m , chromium, iron, and l e a d s a m p l e r e s u l t s a se s t i m a t e d .

11 . Overall A s s e s s m e n t : The d a t a p a c k a g e i s t e c h n i c a l l yp r o v i s i o n a l because o f t h e f o l l o w i n g p r o b l e m s .
The reviewer q u a l i f i e d one s e l en ium re sul t and onet h a l l i u m r e s u l t a s e s t i m a t e d because c o e f f i c i e n t s o fv a r i a t i o n were h i g h .

«
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11 . O v e r a l l A s s e s s m e n t ( c o n t i n u e d ) :
T h e reviewer q u a l i f i e d a l l a l u m i n u m , chromium, i ron ,and l e a d s a m p l e r e s u l t s a s e s t i m a t e d because o f poorf i e l d d u p l i c a t e p r e c i s i o n .
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I N O R G A N I C D A T A Q U A L I F I E R D E F I N I T I O N S

T h e f o l l o w i n g d e f i n i t i o n s p r o v i d e b r i e f e x p l a n a t i o n s o f t h e E S A T
R e g i o n 6 q u a l i f i e r s a s s i g n e d t o r e s u l t s in ch e d a t a reviewp r o c e s s .

U U n d e t e c t e d a t t h e l a b o r a t o r y r e p o r t e d d e t e c t i o n l i m i t ( I D L )
L R e p o r t e d c o n c e n t r a t i o n i s b e twe en the li;^ and the C R D L .
J R e s u l t i s e s t i m a t e d because o f o u t l y i n g q u a l i t y contro lp a r a m e t e r s such a s m a t r i x s p i k e , s e r i a l d i l u t i o n / F A A s p i k erecovery, e t c .

•R Resu l t is unusab l e .
LO -F A p o s s i b i l i t y o f a f a l s e n e g a t i v e e x i s z s .c

UC R e p o r t e d c o n c e n t r a t i o n s h o u l d be u sed as a rai s ed d e t e c t i o n" l i m i t because o f a p p a r e n t b l a n k c o n t a r . i r . a t i o n .
o * ' P o s i t i v e b ia s .

v N e g a t i v e b ia s .
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C o n t r a c t L a b o r a t o r y Program

R E G I O N A L / L A B O R A T O R Y C O M M U N I C A T I O N S Y S T E M
F A X Record L o g

D a t e o f F A X : _______ M a y 1 3 . 1 9 9 6 _______L a b o r a t o r y N a m e : ___________ CHEM ___________ ,
Lab C o n t a c t : ________ Divya M e h t a _______R e g i o n :
Regiona l C o n t a c t : M i c h a e l J . F e r c i t t a - E S A TFAX i n i t i a t e d by: _____ L a b o r a t o r y X R e g i o n

I n r e f e r e n c e t o d a t a f o r t h e f o l l o w i n g s a m p l e s :
CT- M F G - ~ H 0 6 _ MFC -HI 3 ________ _ ________ ________ _

_ . M F G - H O " L _ _ . .
M F G - H 0 8
M F G - H Q 9

_ Summary o f Q u e s t i o n s / I s s u e s :
— I C P
0 T h e I n t e r f e r e n c e C h e c k T r u e S o l u t i o n A B ' ( I C S A B ) ( p a g e s 2 2 t o 2 7 )does no t c o rr e spond to T A B L E 2 on p a g e E - 2 1 o f I L M 0 4 . 0 .A n t i m o n y , ar s en i c , s e l e n i u m , and t h a l l i u m are not p r e s e n t , andC*- l ead and s i l v e r c o n c e n t r a t i o n s are h i g h . P l e a s e contac t your
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H o u s t o n , T X 7 7 0 9 9

I f y o u have a n y q u e s t i o n s , p l e a s e c o n t a c t m e a t ( 7 1 3 ) 6 5 4 - 4 8 4 4 .

0 5 / 1 3 / 9 6V ^ VJA. lit:̂ureS i g n a t u r e Date
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a n d W . M . S a n d e e n ( U . S . G e o l o g i c a l S u r v e y ) o f H o u s t o n ,
T e x a s , d e l i n e a t e d t h e C h i c o t a n d E v a n g e l i n e a q u i f e r s o n
t h e s e c t i o n s . T h e i r c o n t r i b u t i o n i s g r a t e f u l l y
a c k n o w l e d g e d . G e o l o g i c s e c t i o n s a n d t y p e l o g s o f o i l
f i e l d s i n c l u d i n g f a u n a l occurrence s b y t h e H o u s t o n
G e o l o g i c a l S o c i e t y (1954, 1 9 6 2 ) , t h e Corpu s C h r i s t i
G e o l o g i c a l S o c i e t y ( 1 9 5 4 , 1955, 1967, 1 9 7 2 ) , a n d t h e
S o u t h T e x a s G e o l o g i c a l S o c i e t y ( 1 9 6 2 , 1 9 6 7 ) were
e x t e n s i v e l y u t i l i z e d a s a i d s i n i d e n t i f y i n g d e e p s u b s u r f a c e
f o r m a t i o n s . T h e g e o l o g i c s e c t i o n s o f E a r g l e , O i c k i n s o n ,
a n d D a v i s ( 1 9 7 5 ) served t o i d e n t i f y n e a r - s u r f a c e
f o r m a t i o n s i n p a r t s o f S o u t h T e x a s .

M e t r i c C o n v e r s i o n s

S t r a t i g r a p h i c U n i t s
I n t h e d i s c u s s i o n t o f o l l o w , e m p h a s i s w i l l b e

p l a c e d o n S t r a t i g r a p h i c u n i t s t h a t a r e d e s i g n a t e d i n t h i s
r e p o r t a s M i o c e n e i n age. M a n y o f t h e c o r r e l a t i o n
p r o b l e m s of the Cenozoic d e p o s i t s invo lve these un i t s to
a l a r g e d e g r e e . A l s o t h e main t h r u s t o f t h i s r e p o r t i s
d i r e c t e d a t t h e M i o c e n e i n k e e p i n g w i t h t h e u l t i m a t e
o b j e c t i v e o f m o d e l i n g t h e f l o w i n t h e M i o c e n e a q u i f e r s .

T h e S t r a t i g r a p h i c n o m e n c l a t u r e used i n t h i s r e p o r t
was d e t e r m i n e d f r o m s everal sources and may not
n e c e s s a r i l y f o l l o w t h e u sage o f t h e U . S . G e o l o g i c a l
S u r v e y .

F o r those r eader s i n t e r e s t e d i n u s i n g t h e m e t r i c
s y s t e m , t h e m e t r i c e q u i v a l e n t s o f E n g l i s h u n i t s o f
m e a s u r e m e n t s a r e g i v e n i n p a r e n t h e s e s . T h e E n g l i s h u n i t s

.used in t h i s r epor t have been converted to m e t r i c u n i t s
b y t h e f o l l o w i n g f a c t o r s :

F r o m

te«t
m i l e s

M u l t i p l y
by

0.3048
1.609

T o o b ta in__

m e i e f i ( m )
k i l o m e t e r s ( k m )

S T R A T I G R A P H I C F R A M E W O R K

G e n e r a l F e a t u r e s o f D e p o s i t i o n and
C o r r e l a t i o n P r o b l e m s

C e n o z o i c s e d i m e n t s t ha t u n d e r l i e t h e C o a s t a l P l a i n
of T e x a s are t en s o f t h o u s a n d s o f f e e t t h i c k at the
c o a s t l i n e . T h e s e c l a s t i c s e d i m e n t s o f s a n d , s i l t , a n d c l a y
r e p r e s e n t d e p o s i t i o n a l environment s r a n g i n g f r o m
n o n m a r i n e at the o u t c r o p s of most un i t s to marine
where the un i t s may carry a d i s t i n c t i v e s u i t e o f f o s s i l s .
O s c i l l a t i o n s of anc ient seas and changes in amount and
source o f s e d i m e n t s t h a t were d e p o s i t e d caused f a c i e s
changes d o w n d i p a n d a l o n g s t r ik e . F o r e x a m p l e , a
t i m e - s t r a t i g r a p h i c unit having age equivalency may
cons i s t of sand in one area, s a n d y c l a y in a second area,
and c l a y in a t h i r d area. S u b s i d e n c e of the bas in of
d e p o s i t i o n a n d r i s i n g o f t h e l a n d s u r f a c e caused t h e
S t r a t i g r a p h i c u n i t s t o t h i c k e n G u l f w a r d . G r o w t h f a u l t s
( f a u l t s t h a t were more o r l e s s c o n t i n u o u s l y a c t i v e )
g r e a t l y i n c r e a s e d t h e t h i c k n e s s o f some S t r a t i g r a p h i c
un i t s i n short d i s t a n c e s . A l l o f these f a c t o r s c o n t r i b u t e d
t o t h e h e t e r o g e n e i t y o f t h e u n i t s f r o m p l a c e t o p l a c e ,
which i n turn makes c o r r e l a t i o n d i f f i c u l t .

P r e - M i o c e n e
D e l i n e a t i o n o f most o f t h e p r e - M i o c e n e u n i t s o f

C e n o z o i c a g e p r e s e n t r e l a t i v e l y f e w p r o b l e m s o f
s i g n i f i c a n c e . T h i s i s e s p e c i a l l y true o f t h e p r e - J a c k s o n
u n i t s ( M i d w a y G r o u p t o Y e g u a F o r m a t i o n ) . T h e t o p o f
t h e C a r r i z o S a n d o f t h e C l a i b o r n e G r o u p ( i n c l u d e d wi th
the u n d e r l y i n g W i l c o x G r o u p on the s e c t i o n s ) can be
e a s i l y d e l i n e a t e d , which makes t h e p o s i t i o n o f t h e unit
u n m i s t a k a b l e in the subsurface . F r o m about the Sabine
R i v e r t o t h e S a n M a r c o s A r c h ( s e c t i o n F - F ' , F i g u r e 7 , i s
c en t er ed over t h i s s t r u c t u r a l f e a t u r e ) , t h e t o p o f t h e
C a r r i z o - W i l c o x i s about 3,000 f e e t ( 9 1 4 m) beneath the
l a n d w a r d e d g e o f t h e C a t a h o u l a o u t c r o p . S o u t h w a r d
f r o m t h e S a n M a r c o s A r c h in to t h e R i o G r a n d e
E m b a y m e n t o f S o u t h T e x a s , i t s p o s i t i o n s t e a d i l y
i n c r e a s e s in d e p t h to more than 7,000 f e e t (2,134 m) at
t h e we s t e rn e n d o f s e c t i on K - K ' ( F i g u r e 12).

F a c i e s changes occur d o w n d i p in th e S p a r t a and
Queen C i t y S a n d s o f t h e C l a i b o r n e G r o u p , and where
t h e s e u n i t s g r a d e i n t o c l a y , d e l i n e a t i o n o n a
t i m e - s t r a t i g r a p h i c bas i s i s v i r t u a l l y i m p o s s i b l e f r o m
e l e c t r i c a l - l o g i n t e r p r e t a t i o n . T h e same p r o b l e m a f f e c t s
t h e Y e g u a F o r m a t i o n o f t h e C l a i b o r n e G r o u p , a l t h o u g h
t h e Y e g u a remains sandy f o r gr ea t e r d i s t a n c e s d o w n d i p .
It can be d e l i n e a t e d by l i t h e - l o g y on most of the sections
i n t h i s r epor t . A l s o , t h e presence o f i m p o r t a n t f a u n a l
m a r k e r s s u ch as Nonionella cockfieldensis and
Ceratobulimina eximia aid in l o c a t i n g the a p p r o x i m a t e
t op and base, r e s p e c t i v e l y , o f th e Y e g u a , r e g a r d l e s s o f i t s
l i t h o l o g y .

T h e d e l i n e a t i o n o f t h e J a c k s o n G r o u p i s s i g n i f i c a n t
i n e s t a b l i s h i n g t h e f r a m e w o r k f o r t h e M i o c e n e units .
T h i s i s b e c a u s e t h e o u t c r o p p i n g F r i o C l a y o f
O l i g o c e n e t ? ) a g e o f S o u t h T e x a s i s c o m p l e t e l y
o v e r l a p p e d in Live Oak C o u n t y by the Mioc ene
C a t a h o u l a (or is not r e c o g n i z e d on the s u r f a c e east of
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C o u n t y 10 t h e S a b i n e R i v e r , t h e p e r c e n t a g e o f sand in
t h e f o r m a t i o n i n c r e a s e s e a s t w a r d . I n J a s p e r a n d N e w t o n
C o u n t i e s , t h e amount o f sand in th e s e c t i o n above th e
base o f t h e F l e m i n g g r e a t l y e x c e e d s t h e amount o f c l a y .
This can be seen in w e l l s 30 and 31 on s t r i k e s e c t i o n
L " - L ' " ( F i g u r e 1 5 ) .

D e l i n e a t i o n o f t h e base o f t h e F l e m i n g f r o m t h e
to the d e e p s u b s u r f a c e has not been a t t e m p t e d on most
o f t h e s e c t i o n s because o f c o m p l e x f a c i e s c hange s . I n
s ou theas t T e x a s o n s e c t i on s A - A ' , B - B ' , a n d C - C '
( F i g u r e s 2-4|. a n a p p r o x i m a t e base o f t h e F l e m i n g i s
shown d o w n d i p t o short d i s t a n c e s beyond t h e p i n c h o u t
o f t h e A n a h u a c . T h e p r e p o n d e r a n c e o f sand above t h e
A n a h u a c in t h i s ar ea , however , makes any d e l i n e a t i o n on
t h e b a s i s o f e l e c t r i c a l l o g s s p e c u l a t i v e . Deep w e l l s near
t h e c o a s t l i n e p e n e t r a t e m a r i n e f a c i e s o f t h e F l e m i n g
which carry a d i a g n o s t i c f a u n a . N u m e r o u s s p e c i e s , whi ch
serve t o i d e n t i f y t h e f o r m a t i o n , have been d e s c r i b e d b y
R a i n w a t e r ( 1 9 6 4 ) . Poramides matsoni, Amphisregina sp.,
Bigenerinahumblei, and Bigenerina nodosaria var. directs
a r e f a u n a l m a r k e r s i n d i c a t e d o n some o f t h e s e c t i o n s .

P o s t - M i o c e n e

D e l i n e a t i o n o f t h e s t r a t i g r a p h i c u n i t s o f P l i o c e n e ,
P l e i s t o c e n e , and H o l o c e n e age ha s no t been a t t e m p t e d .
C o r r e l a t i o n p r o b l e m s w i t h most o f the s e s t r a t i g r a p h i c
u n i t s ar e t o o n u m e r o u s t o s o l v e by u s i n g o n l y e l e c t r i c a l
l o g s . D e l i n e a t i o n o f t h e P l e i s t o c e n e u n i t s — W i l l i s S a n d ,
B e n t l e y F o r m a t i o n , M o n t g o m e r y F o r m a t i o n , a n d
B e a u m o n t C l a y — i s e x c e e d i n g l y d i f f i c u l t d u e t o t h e
l i t h o l o g i c s i m i l a r i t y o f t h e s e d i m e n t s a n d l a c k o f
p a l e o n t o l o g i c a l c o n t r o l . T h e c on ta c t a t t h e s u r f a c e o f
t h e ba sa l Q u a t e r n a r y w i t h t h e G o l i a d S a n d o r o l d e r u n i t s
i s , however , shown on -he d ip s e c t i o n s .

T h e G o l i a d S a n d o f P l i o c e n e a g e o v e r l i e s t h e
M i o c e n e u n i t s in the d e e p s u b s u r f a c e a s w e l l a s in p l a c e s
on the s u r f a c e . E x c e p t for a f ew i s o l a t e d ou t c rop s , i t i s
o t h e r w i s e e n t i r e l y o v e r l a p p e d on th e s u r f a c e east o f
Lavaca C o u n t y b y P l e i s t o c e n e d e p o s i t s . I t s i n l a n d e x t e n t
b e n e a t h th e o v e r l a p i s pr e sumed t o b e o n l y s everal m i l e s
s o u t h e a s t f r o m t h e most d o w n d i p e x p o s u r e s o f t h e
F l e m i n g F o r m a t i o n . F r o m Lavaca C o u n t y t o t h e R i o
G r a n d e . t h e w i d t h o f t h e G o l i a d o u t c r o p g r a d u a l l y
i n c r e a s e s because t h e G o l i a d p r o g r e s s i v e l y o v e r l a p s o l d e r
u n i t s i n t h e R i o G r a n d e E m b a y m e n t o f S o u t h T e x a s .

T h e G o l i a d S a n d c a n u s u a l l y b e i d e n t i f i e d o n t h e
s u r f a c e and in th e s u b s u r f a c e by a p r e p o n d e r a n c e o f
sand e x c e p t i n t h e f a r e a s t e r n p a r t o f t h e S t a t e where
sand p r e d o m i n a t e s i r om the base o f th e M i o c e n e t o th e
s u r f a c e . I n t h i s a r e a , t h e i d e n t i t y o f t h e G o l i a d cannot b e

e s t a b l i s h e d w i t h c e r t a i n t y . D e l i n e a t i o n o f t h e base o f t h e
G o l i a d has been made , where o u t c r o p c on tro l is
a v a i l a b l e , o n t h e s t r i k e a n d d i p s e c t i o n s west o f C o l o r a d o
C o u n t y . T h e base o f t h e G o l i a d h a s been a p p r o x i m a t e d
at about 2,200 f e e t ( 6 7 1 m) b e l o w sea l e v e l near the
c o a s t l i n e o n s e c t i o n s I - l ' a n d J - J ' ( F i g u r e s 1 0 , 1 1 ) .

H Y D R O G E O L O G I C F R A M E W O R K
The f o l l o w i n g d i s cu s s i on i s r e s t r i c t ed to the

h y d r o g e o l o g i c f r a m e w o r k o f f i v e u n i t s — C a t a h o u l a
c o n f i n i n g s y s t e m ( r e s t r i c t e d ) , J a s p e r a q u i f e r , B u r k e v i l l e
c o n f i n i n g s y s t e m , E v a n g e l i n e a q u i f e r , a n d C h i c o t
a q u i f e r . A d i s c u s s i o n o f o ther h y d r o l o g i c u n i t s o f
C e n o z o i c age i s b eyond the p u r p o s e and s c op e o f t h i s
r e p o r t .

T h e q u a l i t y o f t h e ground water that i s i n d i c a t e d
on the s e c t i o n s to be l e s s than 3,000 m g / l of d i s s o l v e d
s o l i d s i s r e f e r r e d t o i n t h i s r eport a s f r e s h t o s l i g h t l y
s a l i n e water . T h i s t e r m i n o l o g y f o l l o w s t h e c l a s s i f i c a t i o n
o f W i n s l o w a n d K i s t e r ( 1 9 5 6 ) .

C a t a h o u l a C o n f i n i n g S y s t e m ( R e s t r i c t e d )
T h e C a t a h o u l a c o n f i n i n g sy s t em ( r e s t r i c t e d ) i s

t r ea t ed in t h i s r e p o r t a s a q u a s i - h y d r o l o g i c un i t wi th
d i f f e r e n t b o u n d a r i e s i n some areas than t h e s t r a t i g r a p h i c
u n i t o f t h e same name. I t s t o p ( b a s e o f t h e J a s p e r
a q u i f e r ) i s d e l i n e a t e d a l o n g l i t h o l o g i c b o u n d a r i e s that a r e
t i m e - s t r a t i g r a p h i c in some p l a c e s but t ha t t r a n s g r e s s t ime
l i n e s i n o t h e r p l a c e s . I t s base, which c o i n c i d e s with t h e
base o f th e s t r a t i g r a p h i c u n i t , i s d e l i n e a t e d everywhere
a l o n g t i m e - s t r a t i g r a p h i c b o u n d a r i e s that a r e i n d e p e n d e n t
o f l i t h o l o g y . N o a t t e m p t w a s made t o e s t a b l i s h a
l i t h o l o g i c ( h y d r o l o g i c ) base f o r t h e u n i t , which w o u l d
have crea t ed a d i s t i n c t h y d r o l o g i c un i t . Such e f f o r t
w o u l d have i n v o l v e d a t h o r o u g h h y d r o l o g i c e v a l u a t i o n o f
pre-Miocene f o r m a t i o n s , which is beyond the scope of
t h e p r o j e c t .

I n many p l a c e s , t h e C a t a h o u l a c o n f i n i n g sys t em
( r e s t r i c t e d ) i s i d e n t i c a l t o t h e s t r a t i g r a p h i c u n i t , bu t
there are n o t a b l e e x c e p t i o n s . T h e s e d e p a r t u r e s o f the
h y d r o l o g i c b o u n d a r i e s f r o m t h e s t r a t i g r a p h i c b oundar i e s
are most p r o m i n e n t in the ea s t ern part of the C o a s t a l
P l a i n near t h e S a b i n e River ( F i g u r e 1 5 ) , i n p l a c e s i n
S o u t h T e x a s ( F i g u r e 1 1 ) , a n d i n numerous p l a c e s a t t h e
o u t c r o p a n d i n t h e s h a l l o w s u b s u r f a c e . I n the s e p l a c e s ,
t h e very s a n d y par t s o f t h e C a t a h o u l a T u f f o r S a n d s t o n e
( s t r a t i g r a p h i c u n i t ) that l i e i m m e d i a t e l y below t h e
O a k v i l l e S a n d s t o n e o r F l e m i n g F o r m a t i o n a r e i n c l u d e d
i n t h e o v e r l y i n g J a s p e r a q u i f e r . T h i s l eave s a lower
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s e c t i o n f r o m 0 to 2.000 f e e t ( 6 1 0 m ) or more in
t h i c k n e s s t h a t c o n s i s t s p r e d o m i n a n t l y o f c l a y o r t u f f
wi th some i n t e r b e d d e d sand t o c ompos e t h e C a t a h o u l a
c o n f i n i n g ( r e s t r i c t e d ) s y s t e m . I n most areas , t h i s
d e l i n e a t i o n c r e a t e s a u n i t t h a t i s g e n e r a l l y d e f i c i e n t i n
sand so as to p r e c l u d e i t s c l a s s i f i c a t i o n in the se areas as
a n a q u i f e r . T h u s i n much o f i t s s u b s u r f a c e e x t e n t , t h e
C a t a h o u l a c o n f i n i n g s y s t e m ( r e s t r i c t e d ) f u n c t i o n s
h y d r o l o g i c a l l y a s a c o n f i n i n g l a y e r that r e t a r d s t h e
i n t e r c h a n g e o f wa t e r b e twe en t h e o v e r l y i n g J a s p e r
a q u i f e r a n d u n d e r l y i n g a q u i f e r s .

T h e amount o f c l a y a n d o t h e r f i n e - g r a i n e d c l a s t i c
m a t e r i a l i n t h e C a t a h o u l a c o n f i n i n g s y s t e m ( r e s t r i c t e d )
g e n e r a l l y i n c r e a s e s d o w n d i p , unt i l t h e Anahuac
F o r m a t i o n i s a p p r o a c h e d . B e l o w t h i s u n i t , t h e " F r i o "
F o r m a t i o n becomes c h a r a c t e r i s t i c a l l y s a n d y a n d c o n t a i n s
h i g h l y s a l i n e water that e x t e n d s t o c o n s i d e r a b l e d e p t h s .

J a s p e r A q u i f e r
T h e J a s p e r a q u i f e r , which w a s named b y

W e s s e l m a n ( 1 9 6 7 ) f o r t h e town o f J a s p e r i n J a s p e r
C o u n t y , T e x a s , h a s h e r e t o f o r e n o t been d e l i n e a t e d
f a r t h e r west t h a n W a s h i n g t o n , A u s t i n , a n d F o r t Bend
Counties. In t h i s r epor t , a d e l i n e a t i o n as far d o w n d i p as
p o s s i b l e h a s been m a d e o f t h e J a s p e r f r o m t h e S a b i n e
R i v e r t o t h e R i o G r a n d e .

T h e c o n f i g u r a t i o n o f t h e J a s p e r a q u i f e r i n t h e
s u b s u r f a c e , as shown on the s e c t i o n s , is g e o m e t r i c a l l y
i r r e g u l a r . T h i s i r r e g u l a r i t y i s d u e t o t h e f a c t t ha t t h e
d e l i n e a t i o n was n e c e s s a r i l y made on the bas i s of the
a q u i f e r b e i n g a r o c k - s t r a t i g r a p h i c un i t . T h e h y d r o t o g i c
b o u n d a r i e s w e r e d e f i n e d b y ob s ervable p h y s i c a l
( l i t h o l o g i c ) f e a t u r e s r a t h e r than b y i n f e r r e d g e o l o g i c
h i s t o r y .

The c o n f i g u r a t i o n o f the base and top o f the
J a s p e r t r a n s g r e s s e s s t r a t i g r a p h i c boundar i e s a l o n g s tr ike
a n d d o w n d i p . T h e l o w e r boundary o f t h e a q u i f e r
c o i n c i d e s wi th th e s t r a t i g r a p h i c lower boundary o f th e
O a k v i l l e o r F l e m i n g i n some p l a c e s . I n o th er p l a c e s t h e
base o f t h e J a s p e r l i e s w i t h i n t h e C a t a h o u l a o r c o i n c i d e s
w i t h t h e base o f t h a t u n i t . The t op o f t h e a q u i f e r i s
w i t h i n t h e F l e m i n g F o r m a t i o n i n p l a c e s , f o l l o w s t h e t o p
o f t h e O a k v i l l e S a n d s t o n e in o ther p l a c e s , and i s w i t h i n
t h e O a k v i l l e i n s t i l l o th er p l a c e s .

T h e J a s p e r ranges i n t h i c k n e s s f r o m a s l i t t l e a s
2 0 0 f e e t ( 6 1 m ) t o about 3,200 f e e t ( 9 7 5 m ) . T h e
m a x i m u m t h i c k n e s s occurs w i t h i n t h e r e g i o n o f h i g h l y

s a l i n e water in the a q u i f e r . An a v e r a g e range in t h i c k n e s s
o f t h e a q u i f e r w i t h i n t h e zone o f f r e s h t o s l i g h t l y s a l i n e
water is f r o m about 600 to 1,000 f e e t {183 to 305 m}.
I n t h e e a s t e r n part o f t h e C o a s t a l P l a i n o f T e x a s t h e
J a s p e r c o n t a i n s a g r e a t e r p e r c e n t a g e o f sand t h a n i n t h e
s o u t h e r n p a r t . A t t h e S a b i n e R i v e r , t h e J a s p e r a t t a i n s a
t h i c k n e s s o f 2,400 f e e t ( 7 3 2 m ) in w e l l 31 on s e c t i o n
L " - L " ' ( F i g u r e 1 5 ) , where t h e a q u i f e r i s c o m p o s e d
a l m o s t e n t i r e l y o f sand. F r e s h t o s l i g h t l y s a l i n e water , a s
shown on s e c t i o n D-D' (Figure 5), occurs a s d e e p a s
3,000 f e e t (914 m) b e l ow s ea l e v e l .

D e l i n e a t i o n o f t h e J a s p e r a q u i f e r i n L o u i s i a n a
( W h i t f i e l d , 1 9 7 5 ) , i n we s t ern L o u i s i a n a a n d ea s t ern
T e x a s ( T u r c a n , W e s s e l m a n , and K i l b u r n , 1966), and in
J a s p e r a n d N e w i o n C o u n t i e s , T e x a s ( W e s s e l m a n ,
1967) shows t h a t th e t h i c k n e s s o f t h e J a s p e r a t th e
S a b i n e R i v e r c l o s e l y a p p r o x i m a t e s t h a t g iv en b y t h e
author. F o r e x a m p l e , t h e a u t h o r a s s i g n s a t h i c k n e s s
of 2,400 f e e t ( 7 3 2 m ) to the J a s p e r in wel l 31 on
s e c t i on L " - L ' " ( F i g u r e 1 5 ) , a n d t h e au thor s c i t ed
above show e s s e n t i a l l y the same t h i c k n e s s at the
site. T h i s agr e ement i n a q u i f e r t h i c k n e s s , however, i s
c o n t r a s t e d t o d i f f e r e n t i n t e r p r e t a t i o n s o f t h e
s t r a t i g r a p h i c c o m p o s i t i o n or age o f the a q u i f e r near
t h e S a b i n e River . T h e a u t h o r s c i t e d above re s tr i c t
the J a s p e r to a part of the F l e m i n g F o r m a t i o n ,
whereas t h i s p a p e r r e d e f i n e s t h e J a s p e r a t i t s t y p e
l o c a l i t y near t h e S a b i n e River t o i n c l u d e t h e u p p e r
part of the C a t a h o u l a of T e x a s in a d d i t i o n to the
l o w e r p a r t o f t h e F l e m i n g o f T e x a s . ( T h i s
r e d e f i n i t i o n a p p l i e s o n l y t o t h e area o f t h e t y p e
l o c a l i t y a n d i s t hu s o n l y l o c a l l y v a l i d . E l s e w h e r e i n
t h e C o a s t a l P l a i n o f T e x a s t h e J a s p e r assumes a
d i f f e r e n t s t r a t i g r a p h i c m a k e u p . )

T h e s t r a t i g r a p h i c d i s c r e p a n c i e s a t t h e
T e x a s - L o u i s i a n a border a r e a t t r i b u t e d t o d i f f e r e n t
i n t e r p r e t a t i o n s of the sur face geo logy at the S t a t e l ine.
T h e P a l e s t i n e q u a d r a n g l e o f t h e G e o l o g i c A t l a s o f T e x a s
(Bames , 1 9 6 8 b ) shows the C a t a h o u t a o u t c r o p to be
about 6 m i l e s (9.7 km) wide at the S a b i n e River ,
whereas W e l c h ( 1 9 4 2 ) shows the ou t crop in L o u i s i a n a to
be about 1 m i l e (1.6 km) wide. A clo se compari son of
the two g e o l o g i c m a p s i n d i c a t e s that in L o u i s i a n a the
Lena, Carnahan Bayou, and at l e a s t part of the Dough
H i l l s M e m b e r s o f F i s k ( 1 9 4 0 ) o f t h e F l e m i n g F o r m a t i o n
o f K e n n e d y ( 1 8 9 2 ) , i n a d d i t i o n t o t h e C a t a h o u l a o f
W e l c h ( 1 9 4 2 ) , a r e e q u i v a l e n t t o t h e C a t a h o u l a o f T e x a s .
W e s s e l m a n ( 1 9 6 7 ) a s s i gned t h e C a r n a h a n Bayou Member
as the basal p a r t of the J a s p e r , which is reasonable; but
t h i s member is C a t a h o u l a in age in T e x a s . As l o n g as the
d i s c r e p a n c y i n g e o l o g i c m a p p i n g i s u n r e s o l v e d .

- 3 9 -
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I
u b s u r f a c e c o r r e l a t i o n s o f t h e C a t a h o u l a - F l e m i n g

I n t a c t , a s w e l l a s f o r m a t i o n t h i c k n e s s e s , w i l l c o n t i n u e
d i f f e r .

I B u r k e v i l l e C o n f i n i n g S y s t e m» T h e B u r k e v i l l e c o n f i n i n g s y s t e m , whi ch w a s named
W e s s e l m a n ( 1 9 6 7 ) f o r o u t c r o p s near t h e town o f

l u r k e v i l l e i n N e w t o n C o u n t y , T e x a s , i s d e l i n e a t e d o n
h e s e c t i o n s f r o m t h e S a b i n e R i v e r t o near t h e R i o

I ande . I t s e p a r a t e s t h e J a s p e r a n d E v a n g e l i n e a q u i f e r s
d serves t o r e t a r d the i n t e r c h a n g e o f wa t e r between

he two a q u i f e r s .

The B u r k e v i l l e ha s been m a p p e d in t h i s r e p o r t a s a
o c k - s t r a t i g r a p h i c u n i t c o n s i s t i n g p r e d o m i n a n t l y o f s i l t

f J c l a y . B o u n d a r i e s were d e t e r m i n e d i n d e p e n d e n t l y
m t i m e c o n c e p t s a l t h o u g h in some p l a c e s t h e u n i t
p e a r s t o p o s s e s s a p p r o x i m a t e l y i soch ronous

j o u n d a r i e s . I n most p l a c e s , however , t h i s i s n o t t h e case.
R r e x a m p l e , t h e e n t i r e t h i c k n e s s o f s e d i m e n t i n t h e

r k e v i l l e c o n f i n i n g s y s t e m i n some areas i s y o u n g e r
.nan t h e e n t i r e t h i c k n e s s o f s e d i m e n t i n t h e B u r k e v i l l e i n
•tier p l a c e s .

T h e c o n f i g u r a t i o n o f t h e u n i t i s h i g h l y i r r e g u l a r .t u n d a r i e s a r e n o t r e s t r i c t e d t o a s i n g l e s t r a t i g r a p h i c
i t b u t t r a n s g r e s s t h e F l e m i n g - O a k v i l l e c on tac t i n many
ces. T h i s i s shown o n s e c t i o n s D - D ' t o G - G ' a n d J - J '

. F i g u r e s 5 - 8 a n d 1 1 ) . W h e r e t h e O a k v i l l e S a n d s t o n e i s

k s e n t , t h e B u r k e v i l l e c r o p s o u t i n t h e F l e m i n g b u t d i p s
d u a l l y i n t o t h e O a k v i l l e because o f f a c i e s c hange s

r ' r o m sand t o c l a y d o w n d i p .
I T h e t y p i c a l t h i c k n e s s o f t h e B u r k e v i l l e range s f r o m
about 3 0 0 t o 5 0 0 f e e t ( 9 1 t o 1 5 2 m ) . H o w e v e r , t h i c k

l i o n s o f p r e d o m i n a n t l y c l a y i n J a c k s o n a n d C a l h o u n
u n t i e s account f o r t h e B u r k e v i l l e ' s g r a d u a l increase t o
m a x i m u m t h i c k n e s s o f more t h a n 2,000 f e e t ( 6 1 0 m )

3 5 shown o n s e c t i o n F - F ' ( F i g u r e 7 ) .

I T h e B u r k e v i l l e c o n f i n i n g s y s t e m s h o u l d n o t b e
c o n s t r u e d a s a rock u n i t t h a t i s c o m p o s e d e n t i r e l y o f s i l t

I d c l a y . T h i s i s n o t t y p i c a l o f t h e u n i t , a l t h o u g h
a m p l e s o f a p r e d o m i n a n c e o f s i l t and c l a y can be seen

; n some l o g s i n s e c t i o n s H - H ' a n d I T ( F i g u r e s 9-10). I n

C s t p l a c e s , t h e B u r k e v i l l e i s c ompo s ed o f many
i v i d u a l sand l a y e r s , w h i c h c o n t a i n f r e s h t o s l i g h t l y
i n e w a t e r ; b u t because o f i t s r e l a t i v e l y l a r g e

o e r c e n t a g e o f s i l t a n d c l a y when c o m p a r e d t o t h e
( d e r l y i n g J a s p e r a q u i f e r a n d o v e r l y i n g E v a n g e l i n e , t h e

r k e v i l l e f u n c t i o n s a s a c o n f i n i n g u n i t .

I
I

E v a n g e l i n e A q u i f e r
T h e E v a n g e l i n e a q u i f e r , wh i ch w a s named a n d

d e f i n e d b y J o n e s ( J o n e s , T u r c a n , a n d S k i b i t z k e , 1 9 5 4 )
f o r a g r o u n d - w a t e r r e s e r v o i r i n s o u t h w e s t e r n L o u i s i a n a ,
h a s been m a p p e d a l s o i n T e x a s , b u t h e r e t o f o r e h a s been
d e l i n e a t e d n o f a r t h e r west t h a n W a s h i n g t o n , A u s t i n ,
F o r t B e n d , a n d B r a z o r i a C o u n t i e s . I t s p r e s e n c e a s a n
a q u i f e r and i t s h y d r o l o g i c b o u n d a r i e s t o t h e west have
been a m a t t e r of s p e c u l a t i o n . D. G. J o r g e n s e n , W. R.
M e y e r , a n d W . H . S a n d e e n o f t h e U . S . G e o l o g i c a l S u r v e y
( w r i t t e n commun., M a r c h 1 , 1 9 7 6 ) r e c e n t l y r e f i n e d t h e
d e l i n e a t i o n o f t h e a q u i f e r i n p r e v i o u s l y m s p p e d areas
a n d c o n t i n u e d i t s d e l i n e a t i o n t o t h e R i o G r a n d e . T h e
b o u n d a r i e s o f the E v a n g e l i n e as t h e y a p p e a r on the
s e c t i o n s i n t h i s r e p o r t a r e t h e i r d e t e r m i n a t i o n s .

T h e E v a n g e l i n e a q u i f e r h a s been d e l i n e a t e d i n t h i s
r e p o r t e s s e n t i a l l y a s a r o c k - s t r a t i g r a p h i c unit . A l t h o u g h
t h e a q u i f e r i s c o m p o s e d o f a t l e a s t t h e G o l i a d S a n d , t h e
l o w e r t x i u n d a r v t r a n s g r e s s e s t ime l i n e s t o i n c l u d e
s e c t i o n s o f sand i n t h e F l e m i n g F o r m a t i o n . T h e base o f
t h e G o l i a d S a n d a t t h e o u t c r o p c o i n c i d e s wi th th e base
o f t h e E v a n g e l i n e o n l y i n S o u t h T e x a s a s shown i n
s e c t i on s H - H ' t o K - K ' ( F i g u r e s 9 - 1 2 ) . E l s e w h e r e , - t h e
E v a n g e l i n e a t t h e s u r f a c e i n c l u d e s about h a l f o f t h e
F l e m i n g o u t c r o p . T h e u p p e r boundary o f t h e E v a n g e l i n e
p r o b a b l y f o l l o w s c l o s e l y t h e t o p o f t h e G o l i a d S a n d
where p r e s e n t , a l t h o u g h t h i s r e l a t i o n s h i p i s somewhat
s p e c u l a t i v e .

T h e E v a n g e l i n e a q u i f e r i s t y p i c a l l y wedge s h a p e d
and has a h i g h s a n d - c l a y ra t io . Individual sand beds are
c h a r a c t e r i s t i c a l l y t en s o f f e e t t h i c k . N e a r t h e o u t c r o p ,
the a q u i f e r ranges in t h i c k n e s s f r o m 400 to 1,000 f e e t
(122 to 305 m), but near the c o a s t l i n e , where the top o f
the a q u i f e r i s about 1,000 f e e t (305 m) d e e p , i t s
t h i c k n e s s average s about 2,000 f e e t ( 6 1 0 m ) . T h e
E v a n g e l i n e i s no t ed f o r i t s a bundanc e o f good q u a l i t y
ground wat er and i s c o n s i d e r e d one o f the most p r o l i f i c
a q u i f e r s i n t h e T e x a s C o a s t a l P l a i n . F r e s h t o s l i g h t l y
s a l i n e water in the a q u i f e r , however, i s shown to e x t e n d
t o t h e c o a s t l i n e o n l y i n s e c t i on J - J ' ( F i g u r e 1 1 } .

C h i c o t A q u i f e r
T h e C h i c o t a q u i f e r , wh i ch w a s named a n d d e f i n e d

b y J o n e s ( J o n e s , T u r c a n , a n d S k i b i t z k e , 1 9 5 4 ) f o r a
g r o u n d - w a t e r r e s ervo ir in s o u t h w e s t e r n L o u i s i a n a , i s th e
y o u n g e s t a q u i f e r i n t h e C o a s t a l P l a i n o f T e x a s . Over t h e
y e a r s , t h e a q u i f e r g r a d u a l l y w a s m a p p e d wes tward f r o m
L o u i s i a n a i n t o T e x a s where, h e r e t o f o r e , i t s most

- 4 0 - ' n o - , 7
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1111
T L E N T :
J ) R E S S :
«PLE D A T E :
**PLE P O I N T :

i v p L E D B Y :
•biPLE T Y P E :

i J - t P L E C r p p m
gee 1 <0.05
Ite 2 <0-.05

Ite 3 <0.05
I t e 4 <0.05

Ite 5 <0.05

!

te 6 <0.05
te 8 <0.05

H u s s m a n n
P. 0. Box
12-12-86
S i t e s 1 ,

^aua-^JechV
oLaboraloriel, Jsnc.

W A T E R A N D W A S T E W A T E R T E S T I N G
P.O. BOX 1036 •

H E A R N E . T E X A S 77859
D e c e m b e r 31, 1986

Old Brazos F o r g e • '
3 2 2 , Brenham, TX 77833

2, 3, 4, 5, 6, 8 as i n d i c a t e d by TVC map.
D o u g W a l l a c e
S o i l

EP METALS
C d p p a
<0.005
<0.005
<0.005
<0.005

.<0.005
<0.005
<0.005

* »

T O T A L K E T A L S
P b p p m C r p p m C d p p m P b p p m N i p p m
<0.05 78 0.4 15 519
<0.05 139 0.3 18 320
<0.05 71 0.4 11 127
<0.05 45 0.4 15 161
<0.05 469 0.3 12 700
<0.05 2540 0.5 30 5110
<0.05 67 0.7 20 484

Z n p p m C u p p n
110 44

95 62
47 34
27 22
49 92
84 268

390 60I
— c e r t i f y t h a t t h e p r e s e n t e d ana ly t i ca l r e s u l t s were o b t a i n e d under m y d i r e c t i on
Bing the m e t h o d s o f t e s t i n g and p r o c e d u r e in ac cordance with a p p l i c a b l e e x i s t i n g
TrA/TWC r e g u l a t i o n s . I al so c e r t i f y that th i s i s a true and correc t ana ly s e s o f
he s a m p l e s c o l l e c t e d by t h i s l a b o r a t o r y , within an a c c e p t a b l e c o n f i d e n c e in t erva l .

O/Von Brien, D i r e c t o r
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Jrn c.
W A T E H A N D W A S T E W A T E R T E S T I N G

P.O. BOX 1036
H EARN E, TEXAS 77ES9

K o v e a b f t r 1 1 , ' 1 9 8 7
C l i e n t : K u a s n a n n - B r a s o s F o r g eA d d r a s s : P.O. Box 322

Brenhaa, TX 77833
C i C a S a n p l e d : 7-23-87
S a a p l a d b y ; J u n e Bri«aTy?«: S o i l
S i c e : C r e e k B e d

TOTAL < p ? a ) , r f
S I 1 Z T I X Z W i c k f t l C o p p e r CV.ro=iua Z i n c — i

rI*EG
1
2
3
A
5
6! 7 y
77 d u l D

11:30 an11:20 a=
1 1 : 1 5 a-11:10 am
11:00 aa
10:55 an
10:50 ta
10:25 aa
10:25 aa
10:25 aa

17
965
276
A 2 0
278

12,0005 A O
1,100

810
950

855
. 27

3924
960

30
31
3270

16
100

2.94
565
112

5740
166

A 5
61
53

30
133

3732
29330A 3230220

230

I
!«
I .

I? TOXH i c k a l C o p p e r Chroaius Zinc
10:25 aa 13.6 .,0.08 0.05 1.7

* 7y i n c l u d e d m d s t l y y e l l o w c o l o r e d to i l f r o n s i t e 7 .

0010
,-- V



C L I E N T :A D D R E S S :
S A M P L E D A T E :
S A M P L E P O I N T ;S A M P L E D B Y :S A M P L E T Y ? 2 :

S I T 2 T I K E

eJLaboraiorttj, Jrnc.
W A T E R A N D W A S T E W A T E R T E S T I N G

P.O. BOX IOCS
H E A R N E , T E X A S 77559

H a t c h 3 , 1988

E U S S M A N O L D B R A Z O S F O R G E
P. 0. Box 322
12-15-87S o i l f r o m

JHB & CT
G r a b

N i c k a l
T O T A L ( p p n )

C o p p e r C h Z i n c
BG
1
2
34
567

11:50 AH11:40 AH
11:37 AH
11:35 AH1 1 : 3 2 AM
11:30 AH1 1 : 2 5 AH
11:45 AH

E?Ax KETEOD #

13
920900

1210
590 •
153570
184

249.1

7
146

34
4476

6
43
41

2 2 0 , 1

19255
29848094063
169
179

218.1

50
52047

52
4519
68

410

289IpIpppp

S I T E
7

T I M E N i c k e l
11:45 AH 6.00

E ? T c x i c l c y ( p p a )
C o p p e r Chromium

0.14 0.14 1.05

10011
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, *-7/l C.
W A T E R A N D W A S T E W A T E R T E S T I N G

P.O. BOX 1036
H E A R N E , T E X A S 77859

F e b r u a r y 21, 1989

C L I E N T :
A D D R E S S ;
S A K P L E D A T E :
S A M P L E P O I N T :
SAMPLED B7:
S A M P L E T Y P E

H U S S M A N O L D B R A Z O S F O R G E
P. 0. Box 322
12-16-88S o i l f r o m creek
JKB & CR
Grab

S I T E

EG
1
2
3
45
6
7

EPA
METHOD #

N i c k e lp p m
88
40

285
84

199 197
250
450
245

249.1

T O T A L ( p p m )
C o p p e r Chromium

p p m p p m
95 89 88424394 11070

26
36 32
29 43

220.1

660 525 560113174460 398152
£4
29561 59

218.1

Zinc
p p m
9478
65

85 846534
4065

289.1

E P T o x i c i t y ( p p m )
S I T E

EG
1
2
34
5
6
7

Chromium
p p m

<0.05
<0.05
<0.05
<0.05<0.05
<0.05
<0;05
<0.05

ii
iii

n B r l e n , D ' c t o r I 0 0 1 P
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W A T E R A N D W A S T E W A T E R T E S T I N G
P.O. BOX 1036

* H E A R N E , T E X A S 77859
M a r c h 21 , 1989

C L I E N T :
A D D R E S S :
S A M P L E D A T E :
S A M P L E P O I N T :S A M P L E D B Y :
S A M P L E T Y P E

S I T E

O l d B a c k g r o u n d
K e w B a c k g r o u n d

H U S S M A N O L D B R A Z O S F O R G E
P. 0. Box 322
3-9-89O l d a n d N e w background s i c e s f r o m creek
A m y Y a t e s ( A q u a - T e c h )G r a b

T O T A L ( p p o )
N i c k e l C o p p e r Chromium

p p m p p m
2 6 2 4 8 9

555 545 65 65
27 29

313 325

Z i n cp p m
3 9 ' 3 952 53

EPA
M E T H O D 249.1 220.1 218.1 289.1

J o H n B r i e n , D i t t o r 10013



T a b l e . 1. S t r e a m b e d S o i l T o t a l Chromium C o n c e n t r a t i o n s , F o r m e r O l d Brazos
F o r g e F a c i l i t y

S o i l S a m p l e L o c a t i o n
S a m p l e D a t e S a m p l e d B y

BG
OBF
AT
GM

1984
' 1 2 / 1 2 / 8 6

1 2 / 1 2 / 8 6
" 7 / 2 3 / 8 7 '
** 1 2 / 1 5 / 8 7
" 1 2 / 1 6 / 8 8

3 / 9 / 8 9
6/94

B a c k g r o u n d s a m p l e
O l d Brazos F o r g e

T N R C C
T N R C C

OBF
O B F / A T
O B F / A T

O B F / G M
O B F / A T
T N R C C

l o c a t i o n

1
670
122 '

(0.024)
78

(<0.05)
100
255
113

(<0.05)—
50.8

2
600
54

(0.008)
139

(<0.05)
2.94
298
174

(<0.05)
—
—

3
530
124

(0.026)
71

(<0.05)
565 .-
480

460;398
(<0.05)

—
...

4
1,500
800

(0.048)
45

(<0.05)
- 112

940
152

(<0.05)...
204

5
4.450
1.310
(0.05)
469

(<0.05)
5,740

63
84

(<0.05)—
—

6
5,400

58.000
(0.064)
2.540

(<0.05)
166
169
295

(<0.05)—
_

7
...
...
...

45;61;55
(0.05)

179
(0.14)
61;59

(<0.05)

—

BG
...
24

(0.008)...

16
19

660;525;560
(<0.05)

27;29;313;325
8.8

A q u a l e c h L a b o r a t o r i e s , I n c .
G e r a g h l y & M i l l e r

t- koo

S a m p l e d by TNRCC at f o l l o w i n g l o c a t i o n s : 1 - northwes t corner o f OBF p r o p e r t y In s t r e a m b e d . 2 - d i s c h a r g e p o i n t ,
3 - h a l f w a y between d i s c h a r g e and Rt. 36, 4 - north s i d e of Rt. 36 in r i g h t - o f - w a y . 5 - s o u t h s i d e of Rt. 36 in r i g h t - o f - w a y .
6 - p r i v a t e p r o p e r t y 80 yards east of Rt. 36

" S a m p l e d at f o l l o w i n g l o c a t i o n s : 1 - o u t f a l l . 2 - 5 0 y a r d s downs t r eam. 3 -100 y a r d s downstream. 4 -150 y a r d s
downstream. 5 - 200 y a r d s downs tream. 6 - 250 y a r d s d o w n s t r e a m , BG - u p s t r e a m of d i s c h a r g e

R e s u l t s given i n m i l l i g r a m s p e r k i l o g r a m . E P T o x i c i t y r e s u l t s I n p a r e n t h e s i s

N o t e : 12/86 - S a m p l e l o ca t i on s assumed same as 1984
7/87 - T N R C C s p l i t ; r e s u l t s unknown
12/88 - TNRCC s p l i t l o c a t i o n s , 1, 5, 6. BG; r e s u l t s unknown
3/89 - S a m p l e d at o r i g i n a l background and new b a c k g r o u n d l o c a t i o n s
L o c a t i o n 7 not known

G E R A G H T Y & M I L L E R , I N C .
W • T



T a b l e 2. S t r e a m b e d S o i l T o t a l C o p p e r C o n c e n t r a t i o n s , F o r m e r O l d Brazos
F o r g e F a c i l i t y

S o i l S a m p l e L o c a t i o n
S a m p l e D a t e

' 1984
* 1 2 / 1 2 / 8 6

1 2 / 1 2 / 8 6
" 7 / 2 3 / 8 7
" 1 2 / 1 5 / 8 7
** 1 2 / 1 6 / 8 8

3 / 9 / 8 9
6/94

S a m p l e d By
T N R C C
T N R C C

OBF
O B F / A T
O B F / A T

O B F / G M
O B F / A T
T N R C C

1
710
48
44
55

146
42
...
8.3

2
540

5
62
27
34
43
—
—

3
328
32
34
39
44

94;110
—
...

4
1.000
144
22
24
76
70
...

15.6

5
3,050
507
92

960
8

26
—
—

6 7 BG
6.000

58 — <0.1
268
30 31;32;70 8
43 41 7

36;32 29;43 95;89;88
8;9;65;65

4.4

BG Background s a m p l e l o c a t i o n
OBF Old Brazos F o r g e
A T A q u a t e c h L a b o r a t o r i e s . I n c .
G M G e r a g h t y & M i l l e r
* S a m p l e d by TNRCC at f o l l o w i n g l o c a t i o n s : 1 - nor thwe s t corner o f OBF p r o p e r t y In s t r e a m b e d , 2 - d i s c h a r g e p o i n t .

3 - h a l f w a y between d i s c h a r g e and Rt. 36, 4 - north s i d e of Rt. 36 in r i g h t - o f - w a y , 5 - s o u t h s i d e of Rt. 36 in r i g h t - o f - w a y ,
6 - p r i v a t e p r o p e r t y 80 y a r d s east of Rt. 36
S a m p l e d at f o l l o w i n g l o c a l l o n s : 1 - out fal l , 2 - 5 0 y a r d s downs t r eam. 3 - 100 y a r d s downs tr eam. 4 -150 y a r d s
downs t r eam, 5 - 200 y a r d s downs t r eam, 6 - 250 y a r d s d o w n s t r e a m , BG - u p s t r e a m of d i s c h a r g e

oo

R e s u l t s given i n m i l l i g r a m s p e r k i l o g r a m

N o t e : 12/86 - S a m p l e l o c a t i o n s assumed same as 1964
7/87 - T N R C C s p l i t ; r e s u l t s unknown
12/88 - TNRCC s p l i t l o c a t i o n s . 1. 5, 6. BG; r e s u l t s unknown
3/89 - S a m p l e d at o r i g i n a l background and new background l o c a t i o n s
L o c a t i o n 7 not known

en G E R A G H T Y & M I L L E R , I N C



T a b l e 3.

oo

S t r e a m b e d S o i l T o t a l N i c k e l C o n c e n t r a t i o n s , F o r m e r O l d Brazos
F o r g e F a c i l i t y

S o i l S a m p l e L o c a t i o n
S a m p l e D a t e
*
*

•*
**
**

1984
12712/86
1 2 / 1 2 / 8 6
7/23/8"7

1 2 / 1 5 / 8 7
1 2 / 1 6 / 8 8

3 / 9 / 8 9
6 / 9 4

S a m p l e d By
T N R C C
T N R C C

,. OBF
O B F / A T
O B F / A T

O B F / G M
O B F / A T
T N R C C

1
970
323
519
965
920
40
—

103

2
1.430

111
320
276
900
285
...
—

3
2,120
206
127
420

1,210
84
—
...

4
7,000
970
161
278
590

199; 197
...

61.3

5
24,050
4.470
700

12,000
153
250
__
—

6
34.000

98
5,110
540
570
450
—
—

7 BG
...

16
~

1;100;8t0.950 17

184 15
245 88

26;24;555;545
6.6

BG Background s a m p l e l o c a t i o n
OBF Old Brazos F o r g e
AT A q u a t e c h L a b o r a t o r i e s . I n c .
G M G e r a g h t y & M i l l e r
* S a m p l e d by TNRCC at f o l l o w i n g l o c a t i o n s : 1 - nor thwe s t corner of OBF p r o p e r t y in s t r e a m b e d , 2 - d i s c h a r g e p o i n t , .

3 - h a l f w a y between d i s c h a r g e and Rt. 36. 4 - north side of Rt. 36 In r ight-of-way. 5 - south side of Rt. 36 In r igh t -o f -way.
6 - p r i v a t e p r o p e r t y 80 y a r d s east of Rt. 36

•* S a m p l e d at f o l l o w i n g l o c a t i o n s : 1 - o u t f a l l . 2 -50 y a r d s d o w n s t r e a m . 3 - 100 y a r d s d o w n s t r e a m . 4 - 150 y a r d s
downstream. 5 - 200 y a r d s d o w n s t r e a m , 6 - 250 y a r d s d o w n s t r e a m , DO - u p s t r e a m of d i s c h a r g e

R e s u l t s g iven i n m i l l i g r a m s p e r k i l o g r a m

N o t e : 12/86 - S a m p l e l o c a t i o n s assumed same as 1984
7/87 - T N R C C s p l i t ; r e s u l t s unknown
12/88 - TNRCC split l o ca t i ons , 1, 5, 6. BG; r e s u l t s unknown
3/89 - S a m p l e d at o r i g i n a l background and new background l o c a t i o n s
Location 7 not known

G E R A G H T Y & M I L L E R , I N C .
C~~1 8MI S9V I^B IHl r**ff CM flWMi flk Mb n BBi MB 4& Sm



T a b l e 4. S t r e a m b e d S o i l T o t a l Z i n c C o n c e n t r a t i o n s , F o r m e r O l d Brazos
F o r g e F a c i l i t y

S a m p l e Date
' 1984
* 1 2 / 1 2 / 8 6

1 2 / 1 2 / 8 6
** 7 / 2 3 / 8 7
** 1 2 / 1 5 / 8 7
** 1 2 / 1 6 / 8 8

3 / 9 / 8 9
6/94

S a m p l e s By
T N R C C
T N R C C

, OBF
O B F / A T
O B F / A T

O B F / G M
O B F / A T
T N R C C

1
5GO
107
110
138
520
78
...

26.1

S o i l S a m p l e L o c a t i o n

2 3 4 5 6 7 B G
520 4B6 740 1,100 3.000 -- —
39 28 67 145 419 — 32
95 47 27 49 84 — — "
37 32 29 380 43 280;220;230 30
47 52 46 19 68 410 50
65 85;84 65 34 40 65 94

39;39;52;53
91 •» _ _ _ 71 1——— —— £. \ .tj ^^ f~ 1 •«

BG Background s a m p l e l o c a t i o n
OBF Old Brazos F o r g e
A T A q u a t e c h L a b o r a t o r i e s , I n c .
G M G e r a g h t y & M i l l e r
* S a m p l e d by TNRCC at f o l l o w i n g l o c a t i o n s : 1 - northwes t corner of OBF p r o p e r t y In s t r e a m b e d , 2 - d i s c h a r g e p o i n t ,

3 - h a l f c v a y between d i s c h a r g e and Rt. 36, 4 - north s id e of Rl. 36 In r i g h t - o f - w a y , 5 - s ou th s i d e of Rt, 36 In r i g h t - o f - w a y ,
6 - p r i v a t e p r o p e r t y 80 yard s east of Rt. 36

** S a m p l e d at f o l l o w i n g l o c a t i o n s : 1 - outfall, 2 - 50 y a r d s d o w n s t r e a m , 3 -100 y a r d s d o w n s t r e a m , 4 - 150 y a r d s
downs t r eam. 5 - 200 y a r d s d o w n s t r e a m , 6 - 250 y a r d s downs tream. BG - u p s t r e a m of d i s c h a r g e

R e s u l t s given I n m i l l i g r a m s p e r k i l o g r a m

Note: 12/86 - S a m p l e l o c a t i o n s assumed same as 1904
7/87 - T N R C C s p l i t ; r e s u l t s unknown
12/88 - TNRCC s p l i t l o c a t i o n s , 1, 5, 6, BG; r e s u l t s unknown
3/89 - S a m p l e d at o r i g i n a l background and new ba ckground l o c a t i o n s
L o c a t i o n 7 not known

G E R A G H T Y & M I L L E R . I N C . o



T a b l e S . S u r f a c e W a l c r Q u a l i t y
3 f » p l » I D C a
3outhw«Alsrn U b o r « t o r i « B

£1 CQ1 U C f l l tin H f l H f l i 601 lea In
usit mi* IM*

{»* t**lf»-

M4H3
K . I I I * l * K t f |
C,«* l l * M p

DS
J I M l I t l**4f
I ' M * t o M l M

^ o u a - T t c
U SIt ui h t**«r

C ' « t U M I r i M

MS
||. Ml* »«-*!
(.Mt «i*-r

DS
[ d i l l * It**!

C > H > IB**!'

•6.0 54.4
96.0 67.0) 96.6 57.495.0 57.4
93.5 61.4100.0 61.4>«iir»| 94.1 59.4
94.1 60.4
84.8 56.490.0 57.4•| 87.0 54.4
•1.2 54.4

f i L a b o r a t o r i e s
99. 57.4

' 97. 53.9
I 92. S « . l81. 33.4

67. 41.7B l . 61.7
>».ir..| 92. 58.1

69. «3.2
61. 38.1
96. 55.4

*.) 12. 31.4
63. 58.1

0.00.00.0
0.0
0.00.0
0.0
0.0
0.00.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.00.0

no
177
180
173
1671801631«7
163
143
179184

260
290260
260
220110240250
1342902702BO

1.42 3.89 ( < 0 . 0 5 ) , - 3 1 . 8 0.39 7.66 33.2 4 6 B — — — — — — — —
1.52 3.91 ( < 0 . 0 5 ) 16.3 0.16 7.68 26.0 49«1.41 3 . B 2 ( < 0 . 0 5 ) 30.9 0.26 7.69 31.8 4 1 0 — — — — — — — —
1.41 3.94 ( < 0 , 0 3 ) 31.1 0.34 7.74 12.6 464
1.30 1.73 ( < 0 . 0 3 ) 31.6 0.31 7.95 29.7 398
1.49 3.81 0.51 31.0 0.39 7.77 19.7 4301.38 1.79 0.07 30. B 0.14 7.80 27.9 524 —— —— —— ——
1.40 3 . 7 2 ( < O . O S ) 31.0 0.14 7.99 28.4 374
1.58 3.76 ( < 0 . 0 5 ) 30. 0.29 7 .92 27.0 454
1.61 3.47 ( < 0 . 0 5 ) 29 . 0.18 7.61 27.4 168 —— —— —— ——
1.52 3.87 0.03 29. 0.29 7 . iQ 2 6 . 3 414
1,54. 3.48 0.05 29. 0.31 7.89 26.4 498

1,44 j 6 0.05 14. 1.56 7.3 26 324 ( < 0 . 0 5 ) ( < 0 . 0 5 ) ( < O . O S ) < O . O S j1 31 j 7 0.13 31. 0.87 7.3 24 380 ( < 0 . 0 3 ) ( < 0 . 0 3 ( ( < 0 . 0 5 » <0 .05)
1.3l 3.1 0.15 29. 1.01 7.1 25 509 ( < 0 . 0 5 ) ( < 0 . 0 5 ) ( < 0 . 0 3 ) <0.05>1.4! j . j 0.10 33. 0.78 7.1 24 310 ( < 0 . 0 5 ) ( < O . O J ) ( < 0 . 0 5 ) <0 .05)
0 »i 2.9 ( < 0 . 0 3 ) 18. 0.39 7.6 17 415 ( < 0 . 0 5 ) ( < 0 . 0 5 ) ( < O . O 3 ) < O . O 5 )
! U 2 4 ( < 0 . 0 3 ) 1 1 . 1.21 7 . 1 1 9 4 7 6 <<0.03) ( < O . O S ) ( < O . 0 3 ) <0.03)
l . l j i . § ( < 0 . 0 » ) 1 1 . 0.18 7 . 1 2 3 4 7 4 ( < O . 0 5 ) ( < O . 0 5 J ( < 0 . 0 5 ) < 0 . 0 5 )
0.«7 1.4 ( < 0 . 0 3 ) 19. 1.81 7.8 21 481 ( < 0 . 0 i ) ( < O . 0 5 ( ( < 0 . 0 3 ) < 0 . 0 5 )
IH j 4 0.0< 2 9 . 2 17.11 7.2 21 306 ( < 0 . 0 5 ) ( < O . O 4 ) ( < O . Q 5 ) <0 .05)
1 U } 7 0.17 12.0 0.47 7.4 21 543 ( < O . O 5 ) ( < 0 . 0 5 ) ( < 0 . 0 3 ) <0.03(
Hi ). 9 0.11 29 .6 0.46 7.) 21 521 < < O . 0 5 ) ( < 0 . 0 5 J (<0.0i| < 0 . 0 3 )
H 2 J . 7 0.10 2 8 . B 0.16 7 . 6 1 4 4 4 9 ( < 0 . 0 5 ) ( < O . O 5 ) ( < 0 . 0 5 ) ( < 0 . 0 5 )

- — H o t t n a l y z c d
H a i u l t a I n » i l l l g r i » « p « r l i t e r «xc«pt p i t .

OoK - f c
GO

lil
G E R A G H T Y & M I L L E R . I N C .



T A J B L E 6 . W A T E R L E V E L M E A S U R E M E N T S - J A N U A R Y 26 ,1995

| W E L L G R O U N D E L E V .
( F T . M S L )l11111I1lllllll

M H - 2
M H - 3
M H - 5
M H - 6
M H - 9

M H - 1 0
M H - 1 1
M H - 1 2
M H - 1 3
M H - 1 4
M H - 1 5
M H - 1 6

MSL - mean sea level
MP - measuring point
G W - groundwater
SH - shallow sand
DP - deep sand

328.82
330.12
343.01
326.37
339.85
344.83
346.09
345.24
330.64
330.87
329.46
316.90

•

M P . E L E V .
( F T . M S L )

332.62
333.42
343.01
329.67
342.35
347.33
349.03
347.68
333,22
334.08
332.49
318.92

D E P T H T O W A T E R
( F T . )

21.45
25.60
34.68
20.01
31.98
40.15
71.69
40.44
24.81
57.31
55.79
15.09

G W E L E V .
( F T . M S L )

311.17
307.82
308.33
309.66
310.37
307.18
277.34
307.24
308.41
276.77
276.70
303.83

C O M P L E T I O N
Z O N E

S H
S H
S H
S H
S H
S H
DP
S H
S H
DP
DP
S H

O B F W L J Z 3 . X L S / 3 / :

1C
f> 1 f ' ' — —



T a b l e 7 . S h a l l o w Zone G r o u n d w a t e r Q u a l i t y - C h r o m i u m

S A M P L E D A T E
07/21782
0 3 / 2 7 / 8 3
0 5 / 0 6 / 8 3
0 8 / 1 0 / 8 3
0 7 / 1 0 / 8 4
0 3 / 0 7 / 8 5
04/17/85
0 6 / 2 7 / 8 5
0 7 / 0 2 / 8 5
0 7 / 2 2 / 8 5
0 8 / 0 1 / 8 5
0 9 / 2 7 / 8 5
12709/85
0 3 / 1 0 / 8 6

<
<
<
<
<

<
<

i<
0 6 / 1 0 / 8 6 ] <
12729/86
04/27/87

<

0 6 / 3 0 / 8 7 | <
0 9 / 2 8 / 8 7 | |
12/15/87
0 6 / 2 4 / 8 8
0 8 / 0 3 / 8 8 J
U / 1 5 / 8 8
0 6 / 3 0 / 8 9
0 9 / 2 5 / 8 9
1 2 / 2 0 / 8 9
0 3 / 0 6 / 9 0
0 6 / 2 6 / 9 0
11726/90
01715/91
0 5 / 2 3 / 9 1
0 7 / 2 3 / 9 1
11719/91
0 7 / 2 7 / 9 2
1 0 / 1 9 / 9 2
01705/93
01705/93
01711793

*

«
4

*»
*

0 4 / 2 7 / 9 3 )
08/31793
1 0 / 2 5 / 9 3
01/3 179 4

•

0 4 / 2 6 / 9 4 J

MH-2

i 0.02 <
0.02 <
0.02 <
0.03
0.001
0.05

0.05 <
0.05 <
0.001
0.001

: 0.01
:0.05

0.05 <

0.05
0.01
0.01
0.01 1

c 0.05

= 0.03
cO.03
= 0.05
<0.03
<0.03
< 0.03
<0.03
<0.03
<0.03
<0.03

<0.03
< 0.03
<0.03
< 0.03
<0.03
< 0.03

MHO

0.02 <
0.02
0.02
0.124

0.06 <
0.05
0.05 <
0.05 <
0.018
0.009
0.08
0.15
0.05

0.05
0.01
0.03
0.01
0.05
0.03
0.03
0.05
0.03
0.03
0.03
0.04
0.03
0.05
0.03

0.03
0.03
0.03
0.03
0.03
0.03

W E L L N U M B E R
MH-5

<
0.02

<
<

0.023
0.05 <
0.05 <
0.05 <
0.064
0.025
0.01
0.05
0.05
0.05 <
0.02 «
0.03 -
|0.02

= 0.05 •
1

< 0.03 •
0.03

< 0.05
0.03

<0.03
<0.03
<0.03
<0.03
<0.03
<0.03

0.112
0.06

< 0.03
<0.03
<0.03
< 0.03
<0.03
<0.03

MH-6
0.01
0.02
0.02
0.02
0.062 <

<
0.05
0.05 <
0.05 <
0.011
0.004

: 0.01
: 0.05
: 0.05
: 0.05
=|0.01
= 0.01

0.01
= 0.05
= 0.03
= 0.03
<0.05
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03

< 0.03
<0.03
<0.03
<0.03
<0.03
<0.03

MH-9
1

MH-10

!

0.001
0.05

0.05
0.05
0.007
0.004
0.01
0.05

*

0.05
*

: 0.05
= 0.01

0.02
0.01

cO.05
= 0.03
<0.03
<|0.05
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03

<0.03
<0.03
<0.03
< 0.03
<0.03
<0.03

=|0.05
=: 0.05
= 0.05
c|0.05
=10.05
= 0.01
<0.01

(0.02
<0.05 «
<0.03
<|0.03
<|0.05
<|0.03
<0.03
<0.03
<0.03
<0.03
<0.03
<0.03

< 0.03
<0.03
<0.03
<0.03
<0.03
<0.03

MH-12

0.05

0.147
0.08

MH-13

0.05

- C O N C E N T R A T I O N S I K M I L L I G R A M S P E R L I T E R
- N O V A L U E I N D I C A T E S S A M P L E N O T C O L L E C T E D
- < D E N O T E S LESS THAN
- T O T A L ( U N F I L T E R E D ) A N A L Y S I S , S A M P L E D B Y A Q U A - T E C H L A B O R A T O R I E S , I N C .
-• TNRCC SAMPLE RESULTS



II T a b l e 8 . S h a l l o w Zone G r o u n d w a t e r Q u a l i t y - C o p p e r

S A M P L E D A T E
0 7 / 2 1 / 8 2
03/27/83
0 5 / 0 6 / 8 3
08/10/83
07/10/84
0 3 / 0 7 / 8 5
04/17/85
0 6 / 2 7 / 8 5
0 7 / 0 2 / 8 5
0 7 / 2 2 / 8 5
08/01^5
0 9 / 2 7 / 8 5
12/09/85
03/10/86
0 6 / 1 0 / 8 6
1 2 / 2 9 / 8 6
0 4 / 2 7 / 8 6
0 6 / 3 0 / 8 7
0 9 / 2 8 / 8 7
1 2 / 1 5 / 8 7
0 6 / 2 4 / 8 8
0 8 / 0 3 / 8 8
12/15/88
0 6 / 3 0 / 8 9
0 9 / 2 5 / 8 9
L 2 / 2 0 / 8 9
0 3 / 0 6 / 9 0
0 6 / 2 6 / 9 0
0 1 / 1 5 / 9 1
0 5 / 2 3 / 9 1
07/23/91
1 1 / 1 9 / 9 1
0 7 / 2 7 / 9 2
1 0 / 1 9 / 9 2
0 1 / 1 1 / 9 3
04/27/93
0 8 / 3 1 / 9 3
1 0 / 2 5 / 9 3
0 1 / 3 1 / 9 4
0 4 / 2 6 / 9 4

<

<

<
<
<

<

<

MH-2

0.03
0.03
0.002
0.01
0.02
0.05
0.05
0.05
0.02
0.02
0.04

<|0.05
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

0.02
0.02
0.02
0.02
0.02
0.02
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

<
<

<
<
<
<
<
<
<
<
<
<
<

MH-3

0.26
0.06
0.092
0.06
0.14
0.07

0.06

0.1
0.06
0.01
0.03
0.05
0.02
0.02
0.02
0.02
0.02
0.02
0.05
0.05
0.08
0.05
0.06
0.05
0.05
0.05
0.05

<

<

<

<

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

W E L L N U M B E R

MH-5

0.04
0.03
0.05

0.05
0.05
0.04
0.01
0.04
0.05
0.02
0.02
0.02
0.02
0.02
0.02
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

<•

<

<
<

<

<
<

<

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

MH-6
0.01

0.04

0.03
0.01
0.01
0.02 <
0.05 <

0.05

0.05 <
0.02
0.01 <
0.01
0.05

0.02
0.02
0.02
0.02
0.02 •
0.02 •
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

M H - 9

0.01
:0.02
:0.05
:0.05
: 0.05 <

0.04
c 0.01 *

0.03
c 0.05

= 0.02
c 0.02
< 0.02 •
< 0.02 •
c 0.02 •
< 0.02 •
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

M H - 1 0

:0.05
0.02

= 0.01
0.02

= 0.05
= 0.02
= 0.02
<0.02
C0.02
C0.02
C0.02
C 0 . 0 5
<0.05
< 0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

<

M H - n

0.05 <

MH-13

0.05

- C O N C E N T R A T I O N S I N M I L L I G R A M S P E R L I T E R
- N O V A L U E I N D I C A T E S S A M P L E N O T C O L L E C T E D
- < D E N O T E S L E S S T H A N

10021
COPPERiXLS 4/3/95
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T a b l e 9 . S h a l l o w Zone G r o u n d w a t e r Q u a l i t y - N i c k e l

S A M P L E D A T E
07/21/82
03/27/83
0 5 / 0 6 / 8 3
08/10/83
07/10/83
03/07/85
04/17/85
06/27/85
07/02/85
07/22/85o s / o i y s s
09/27/85
12/09/85
03/10/86
06/10/86
12729/86
04/27/86
06/30/87
09/28/87
12/15/87
06/24/88
08/03/88
12/15/88
06/30/89
0 9 / 2 5 / 8 9
12/20/89
0 3 / 0 6 / 9 0
0 6 / 2 6 / 9 0
Oy 15/91
0 5 / 2 3 / 9 1
0 7 / 2 3 / 9 1
11719/91
0 7 / 2 7 / 9 2
10/19/92
01/11/93
04/27/93
08/3 U93
1 0 / 2 5 / 9 3
OLO1/94
0 4 / 2 6 / 9 4

|̂

<
<
<

i

MH-2

0.05

0.02
0.017
0.011
0.04
0.19

1 MS |i I|<|0.05
1! 0.05

0.02
1 10.03 |i
<<,!<<i <<<
!<<<<
\<

0.05

0.05
0.03

J 0 . 0 5
0.03
0.03
0.06
0.03
0.02
0.05
0.02
0.02
0.021

0.02
0.02
0.02

MHO

j
0.28
0.06
0.56
0.35
50.9
3.5
3.2
1.38
0.7
0.13
0.28
0.39
0.23
0.05
0.15
0.17
0.21
0.14
0.17
0.15
0.13
0.06
0.06

<0.02
0.1
0.11
0.06

W E L L N U M B E R
MH-5

<
0.17
0.49
0.36

0.22
0.25
0.77
0.05

= 0.01
0.17

cO.05
cO.03

0.04
0.07
0.1
0.09
0.1
0.08

<0.05
0.06
0.05

<0.02
0.02
0.04
0.04

MH-6
0.01

0.14
:0.02

0.068
0.013
0.24
0.08
0.09

c]0.05
0.61
0.05
0.01
0.1

<0.05
<0.03
<0.03
<0.03
<0.03

0.04
0.05
0.05

<0.05
< 0.02
<0.02
< 0.02
<0.02
<0.02
< 0.02

MH-9

0.006
0.04
0.07
0.05
0.05
0.52
0.05
0.02
0.12

cO.05
<0.03

0.03
<0.03
<0.03

0.06
<0.02

0.06
<0.05
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

MH-10

cO.05
0.23
0.07
0.04
0.11

cO.05
<0.03
<0.03
<0.03
<0.03

0.03
0.02

<0.02
<0.05
<0.02
<0.02
<0.02
<0.02

0.03
<0.02

MH-12

c 0.05

MH-13

c 0.05

- C O N C E N T R A T I O N S I N M I L L I G R A M S P E R L I T E R
-NO V A L U E INDICATES S A M P L E NOT C O L L E C T E D
-< D E N O T E S LESS THAN

t-r-M- Cy h m T CD 1\V

N T C 1 O C L S M W M

10022"*



II T a b l e 10 . S h a l l o w Z o n e G r o u n d w a t e r Q u a l i t y - Z i n c

S A M P L E D A T E
07/21782
0 3 / 2 7 / 8 3
0 5 / 0 6 / 8 3 !
08/10/83
0 7 / 1 0 / 8 4
0 3 / 0 7 / 8 5
04/17/85
0 6 / 2 7 / 8 5
07/02/85
07/22/85
08/01/85
0 9 / 2 7 / 8 5
12/09/85
0 3 / 1 0 / 8 6
0 6 / 1 0 / 8 6
12/29/86
0 4 / 2 7 / 8 6
0 6 / 3 0 / 8 7
0 9 / 2 8 / 8 7
1 2 / 1 5 / 8 7
0 6 / 2 4 / 8 8

<

08/03/88 j
12/15/88
0 6 / 3 0 / 8 9
0 9 / 2 5 / 8 9
12/20/89
0 3 / 0 6 / 9 0
06/26/90o i / i s / 9 1
0 5 / 2 3 / 9 1
0 7 / 2 3 / 9 1
1 1 / 1 9 / 9 1
0 7 / 2 7 / 9 2
1 0 / 1 9 / 9 2
01711/93
0 4 / 2 7 / 9 3
0 8 / 3 1 / 9 3
1 0 / 2 5 / 9 3
0 1 / 3 1 / 9 4
0 4 / 2 6 / 9 4

<
<

<
<
<
<

<

MH-2

0.02

0.01
0.02
0.03
0.02
0.07

0.05

0.05
0.07
0.03
0.22
0.08

0.05
0.06
0.03
0.04
0.06
0.05
0.03
0.02
0.02
0.02
0.02
0.04
0.02
0.03
0.032

<

<
<
<

MHO

18
2
0.11
0.68
1.25
0.46
0.31
0.45
0.29
0.06
0.22
0.38
0.18
0.13
0.03
0.13
0.1
0.08
0.05
0.05
0.02
0.02
0.02
0.11
0.028
0.07
0.048

<

<
<
<

<
<

WELL N U M B E R
MH-5

0.05
0.16
0.09
0.07
0.17
6.2
0.05
0.11
0.09
0.11
0.06
0.03
0.05
0.09
0.04
0.06
0.16
0.02
0.02
0.02
0.08
0.02
0.02
0.081

<

<
<
<

<.
<
<

MH-6
0.03

0.82
0.03
0.08
0.03
0.03
0.05
0.05
0.06
1.4
0.04
0.19
0.08

0.05
0.06
0.03
0.03
0.31
0.04
0.07
0.06
0.02
0.02
0.02
0.03
0.051
0.03
0.044

MH-9

0.05
0.02
0.06
0.05

:0.05
0.82
0.04
0,12
0.11
0.09
0,03

C0.03
C0.03

0.07
0.06
0.06
0.07

<0.02
<0.02
<0.02

0.03
<0.02
<0.02

0.042

<

<

<

<
<
<

<

MH-10

0.05
0.25
0.07
0.12
0.05
0.05
0.05
0.03
0.05
0.08
0.04
0.19
0.25
0.02
0.02
0.02
0.07
0.02
0.02
0.048

MH-12

' 0 . 0 6

MH-13

0.05

- C O N C E N T R A T I O N S I N M I L L I G R A M S P E R L I T E R
- N O V A L U E I N D I C A T E S S A M P L E N O T C O L L E C T E D
-< D E N O T E S LESS THAN
- M A X I M U M C O N C E N T R A T I O N O F F O U R R E P L I C A T E S A M P L E S ( O T H E R S N O N - D E T E C T ) Z I N C 2 J C L S 4 / 3 / 9 5
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T a b l e 1 1 . Deep S a n d W a l c r Q u a l i t y

3«aol« I D £A U CQ1 US$1 Ha l i f t DU uas in Cu Cr Hi
H H - i s aa . i

| l»tr>4l«i l) B 3 . B
74.6
B3.0

K H - 1 1 106.0
( l > * t " 4 ' < * 0 78.371.576.0

K M - 1 4 77.9
fte-f.4i.-O • 1.5

76.6
• 7.1

HH-13 65 . aI W f ' ^ i M l 63 .6
61. B69.0

M M - 1 1 77.8
t t > * t * M i | * l l B 7 . 8

89.0
• 9.0

K H - 1 4 58 .2
I(»*«.*<IM| 71 .4

78.6
• 1.4

40. 0.0
40. 0.0
39. 0.0
39. 0.0
62. 0.0
63. 0.062. 0.062. 0.0
49. 0.0
49. 0.0
50. 0.0
49. 0.0

33.0 0.0
33.5 0.0
34.5 0.0
33.5 0.0
52.5 0.0
5 4 . 4 0.0
56. a 0.0
58.1 0.0
41.8 0.0
91.0 0.0
91.0 0.051.5 0.0

204204
212301
2051*3
194
195
105
195
1*5191

170
170
180
450

11.490
2 , 9 8 0a 90

520
1.O70

640
910
590

1.61
2.54
2.562.39
4.07
3.733.933.68
3.9*
3.49' 3 . 1 42.17

7.1
7.16.0
5.1
5.05.7
4.7
7.1
7.9
7.0
6.9
6.4

3.97 ( < 0 . 0 5 ) 16.4
3.95 <<0.05> 16.43.01 {<0.05| 16.93.98 ( < O . O S ) 36.1
3.30 0. 11 43.2
3.11 0.11 43.4
3.13 0.10 42. B3.18 0.09 4 2 . 3
3.90 <0.05> 10.8
3.90 < 0 . 0 5 ) 28.7
2 . 9 2 < 0 . 0 5 ) 17. B2 .91 <0.05) 17.7

1.9 < 0 . 0 5 J 37.5i . i < < o , 0 5 ) I B . S
1 . 3 < 0 . 0 9 ) J 6 . 7
1,6 < 0 . 0 5 ) 19.1
3.0 0.1* 51.0
3.3 - 0. 15 38.8
1.1 0.16 41 .6
1.6 0.1* 45.0
1 . 5 ( < 0 . 0 5 ) 3 B . 4
1 . 8 ( c O . O S ) 11.6
2.0 (<0.05| 19.2
2.0 j < 0 . 0 5 ) 11.0

0.48
0.45
0.43
0.41
0.46
0.45
0.430.31
0.80
0.5B0.630.53

0.59
0.610.59
1.01
0.29
0.44
0.33
0.65
l . O B
0.62
0.56
1.99

7.05
7.07
7.097.07
7.077. 10
7.00
7.06
7.04
7.08
7.01
7.07

6.6
6.9
6.6
6.5
7.0
6.6
6.«
6.7
6. a
7.1
6.4
6.5

14.3
14.3
14.2
14.2
13.112.*12.7
12.5
17.113.913.013.3

21.0
14.0
14.0
13.0
10.0
12.0
13.0
11.0
42.0
16.0
16.0
22.0

510
416
4 5 2 — —432
500 ——
478
3 7 8 — —
480
4 6 8 — —
5 1 4 — —5 5 8 — —
508 ——

4 1 6 f < 0 . 0 5 )
416 0.09
4 9 6 < O . O S )
472 < 0 . 0 5 )

39.074 < 0 . 0 9 )
275 < 0 . 0 5 )

3 , 3 1 4 <0 .05)
510 0.10
587 • < O . O i J
5 1 7 ' < O . O S J
561 ' < O . O 5 )
155 <0.05)

_..
_._
— —
— —

— —
— —
---
— —

( t O . 0 4 )
( < 0 . 0 5 )
( t O . O i )
( < 0 . 0 5 )
( < 0 . 0 5 )
( < 0 . 0 5 )
( < O . O 5 )
( < O . O S )
(<0.09|
( < 0 . 0 5 )
( < O . O S |
( < 0 . 0 5 )

— — .
--_
...
— —
. —— .
...
...
— —

...

.__

<0.05(
<0. 05)
< O . 0 5 )
<0.05|
< 0 . 0 5 )
< 0 . 0 5 )
<0.05|( < o . o i )

( < 0 . 0 5 )
( < 0 . 0 5 )
( < 0 , 0 5 )
( < 0 . 0 5 )

.-.

...

...
—— .
...
.._
— —
...
...
...
"-

( < 0 . 0 5 t
( < 0 . 0 1 )
( < 0 . 0 5 )
( < 0 . 0 1 )
( < 0 . 0 1 )
( * 0 . 0 1 )l < o . o s )

( < 0 . 0 5 )
( < 0 . 0 5 )

0.01
0.05

--- Hot a n a l y t « d
H o t ! i f t t t i u l t i I n p a r l l t « r •xc«|*t p l l .

I--*oo

r rr r r r G E R A G H T Y # M I L L E R . I N C



T a b l e 1 2 . G r o u n d w a t e r A n a l y t i c a l M e t h o d s , C o n t a i n e r s , a n d Preservat ive s . F o r m e r O l d Brazos F o r g e F a c i l i t y ,

P a r a m e t e r

C h r o m i u m

C o p p e r

N i c k e l

Zinc

C a r b o n a t e

Bicarbonate

Calcium

C h l o r i d e

I r o n

M a g n e s i u m

M a n g a n e s e

S o d i u m

S u t f a t e

p H

I D S

A n a l y t i c a l
M e t h o d
b •200.7 or 6010

b •200.7 <x 6010

b a200.7 or 6010

b •200.7 or 6010

c b2320B or 310

c b2320B or 310

b »200.7 or 6010

300.0, b •or 9252325.2
b a200.7 or 6010

b •200.7 or 6010

b •200.7 or 6010
b a200.7 or 6010

300.0 b or 9038 *

150.1 " or 9040 *

160.1

S a m p l e
C o n t a i n e r

1 l i t e r / p l a s t i c or
g l a s s

1 l i t e r / p l a s t i c or
gla s s

1 l i t e r / p l a s t i c or
glas s

1 l i t e r / p l a s t i c or
glas s

1 f i l e r / p l a s t i c or
glass

1 l i t e r / p l a s t i c or
g la s s

1 l i t e r / p l a s t i c or
g l a s s

1 ( h e r / p l a s t i c or
glas s

1 l i t e r / p l a s t i c or
g la s s

1 l i t e r / p l a s t i c or
g l a s s

1 l i t e r / p l a s t i c or
g la s s

1 f i l e r / p l a s t i c or
glass

1 l i t e r / p l a s t i c or
gla s s

1 l i t e r / p l a s t i c or
glas s

1 l i t e r / p l a s t i c or
g l a s s

Pre s ervat ive
Fwld F i l t e r (0.45

micron). MNO3 ID
p M < 2

F u l d Fil«r (0.45
micron). H N O 3 to

p H < 2

F»td Fit t er (0.45~
micron). H N O 3 to

p H < 2

F»ld F d t e r (0.45
micron). H N O 3 tt

p H < 2

Cool 4 d e g r e e
Celsius

C o o l 4 d e g r e e
C e l s i u s

F w l d F i t t e r (0.45
micron). H N O 3 to

p H < 2

C o o l 4 d e g r e e
C e l s i u s

F«Jd Rtur (0.45
micron), H N O 3 ID

p H < 2
Fwld Filter (0.45

micron). H N 0 3 to
p H < 2

Field Filter (0.45
micron). H N O 3 to

p H < 2
FwU F i t t e r (Q.4S

micron). HNO3 to
p H < 2

Coot 4 d e g r e e
C e l s i u s

Cool 4 d e g r e e
C e l s i u s

Cool 4 degree
C e l s i u s

H o l d i n g T i m e

1 80 days

1 80 days

180 days

180 days

14 days

14 days

1 80 days

28 days

1 80 days

1 80 days

180 days

180 days

28 days

analyze
i m m e d i a t e l y

7 days

• Tes t Method s f or E v a l u a t i n g S o l i d W a s t e s , P h y s i c a l / C h e m i c a l Methods",
U S E P A , SW-846, 3 r d ' E d i t i o n , November 1990.

» "Methods f or Chemical A n a l y s i s o f W a t e r and Was t e s ' , USEPA, EPA 600/4-
79-020, Revised March 19S3.c "Standard M e h t o d s Tor the Examination of Wat er and Wastewater",
APHA - A W W A - WPLF. 17th E d i t i o n , 1989 and 1991 S u p p l e m e n t

100^5
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t h i c k a t t h e c o a s t l i n e i n s ou th ea s t T e x a s . T h i s wedge o f c l a s t i c s e d i m e n t r a p i d l y t h i n s i n l a n d f r o m
th e c o a s t l i n e t o e x t i n c t i o n a l o n g an i r r e g u l a r l i n e f r o m 70 t o 100 m i l e s i n l a n d f r o m th e c o a s t l i n e .

T h e G o l i a d S a n d o f P l i o c e n e a g e ; W i l l i s S a n d , B e n t l e y F o r m a t i o n , M o n t g o m e r y F o r m a t i o n ,
a n d Beaumont C l a y o f P l e i s t o c e n e a g e ; a n d a l l u v i u m o f H o l o c e n e a g e c o m p r i s e t h e p o s t - M i o c e n e
s e d i m e n t s . A l l o f the s e u n i t s a r e s i m i l a r i n l i t h o l o g y , a n d f o r t h i s reason, d e l i n e a t i o n u s i n g
e l e c t r i c a l l o g s ha s no t been a t t e m p t e d on th e s t r a t i g r a p h i c and h y d r o l o g i c s e c t ions .
N o t w i t h s t a n d i n g t h e d i f f i c u l t y i n i d e n t i f y i n g th e s e s t r a t i g r a p h i c u n i t s i n d i v i d u a l l y i n t h e
s u b s u r f a c e , a s a g r o u p t h e y c o n s t i t u t e s i g n i f i c a n t a q u i f e r s i n t h e s o u t h e a s t T e x a s C o a s t a l P l a i n .

H y d r o t o g i c U n i t s
T h e f o l l o w i n g d i s c u s s i o n w i l l e m p h a s i z e f i v e h y d r o l o g i c u n i t s — t h e C a t a h o u l a c o n f i n i n g

sy s t em ( r e s t r i c t e d ) , which u n d e r l i e s t h e J a s p e r a q u i f e r ; t h e J a s p e r a q u i f e r ; a n d t h e B u r k e v i l l e
c o n f i n i n g system and the E v a n g e l i n e and Cht co t a q u i f e r s , which overl i e the J a s p e r . The
h y d r o l o g y o f t h e u n i t s u n d e r l y i n g a n d o v e r l y i n g t h e J a s p e r i s i m p o r t a n t f o r u n d e r s t a n d i n g t h e
water f l o w sys t em i n t h e J a s p e r a n d f o r m o d e l i n g t h e a q u i f e r .

C a t a h o u l a C o n f i n i n g S y s t e m ( R e s t r i c t e d )
T h e C a t a h o u l a c o n f i n i n g sys tem ( r e s t r i c t e d ) , which w a s named b y Baker ( 1 9 7 9 ) a f t e r t h e

C a t a h o u l a S a n d s t o n e , i s t r e a t e d in t h i s report a s a q u a s i - h y d r o l o g i c uni t . In most o f s ou theas t
T e x a s , t h i s c o n f i n i n g system h a s d i f f e r e n t b o u n d a r i e s t h a n t h e s t r a t i g r a p h i c C a t a h o u l a . I t s t o p
( b a s e o f t h e J a s p e r a q u i f e r ) i s d e l i n e a t e d a l o n g l i t h o l o g i c b o u n d a r i e s tha t a r e t i m e - s t r a t i g r a p h i c
in some p l a c e s , bu t t r a n s g r e s s t i m e l i n e s in o ther p l a c e s . It s base, which co inc ide s w i t h t h e base
o f t h e s t r a t i g r a p h i c u n i t , i s d e l i n e a t e d everywhere i n t h e r e p o r t area a l o n g t i m e - s t r a t i g a p h i c
b o u n d a r i e s t h a t ar e i n d e p e n d e n t o f l i t h o l o g y . No a t t e m p t wa s made t o e s t a b l i s h a l i t h o l o g i c
( h y d r o l o g i c ) base f o r t h e u n i t , which would have crea t ed a d i s t i n c t h y d r o l o g i c unit . S u c h a n e f f e c t
w o u l d have i n v o l v e d a t h o r o u g h h y d r o l o g i c e v a l u a t i o n o f p r e - M i o c e n e f o r m a t i o n s , which was
beyond the scope of t h i s s t udy .

I n some p l a c e s , t h e C a t a h o u l a c o n f i n i n g sys t em ( r e s t r i c t e d ) i s i d e n t i c a l t o t h e s t r a t i g r a p h i c
uni t , but there are notable exceptions. The s e departure s of the hydrologi c boundaries f r om the
s t r a t i g r a p h i c b oundar i e s are most p r o m i n e n t in the ea s t ern part of the s t u d y area near the S a b i n e
River ( F i g u r e 7) and in numerous p l a c e s a t th e o u t c r o p and in the s h a l l o w s u b s u r f a c e ( F i g u r e s
3-6). In these p la c e s , the very sandy par t s of the C a t a h o u l a S a n d s t o n e { s t r a t i g r a p h i c un i t) that l ie
i m m e d i a t e l y below t h e O a k v i l l e S a n d s t o n e o r F l e m i n g F o r m a t i o n a r e i n c l u d e d i n t h e o v e r l y i n g
J a s p e r a q u i f e r . T h i s l eaves a lower section f r o m 0 to 2,000 f e e t or more in t h i c k n e s s that consist s
p r e d o m i n a n t l y o f c l a y or tu f f wi th some i n t e r b e d d e d sand to compose th e C a t a h o u l a c o n f i n i n g
sy s t em ( r e s t r i c t e d ) . I n most p l a c e s , t h i s d e l i n e a t i o n creates a unit t h a t g e n e r a l l y i s d e f i c i e n t i n
sand so as to p r e c l u d e its c l a s s i f i c a t i o n in the se areas as an a q u i f e r . For t h i s reason, in most of its
s h a l l o w t o m o d e r a t e l y d e e p s u b s u r f a c e ex t ent , t h e C a t a h o u l a c o n f i n i n g system ( r e s t r i c t e d )
f u n c t i o n s h y d r o l o g i c a l l y a s a c o n f i n i n g l a y e r t ha t g r e a t l y r e s t r i c t s i n t e r c h a n g e o f water between
t h e o v e r l y i n g J a s p e r a q u i f e r a n d t h e u n d e r l y i n g a q u i f e r s .

The q u a n t i t y o f c l a y and other f i n e - g r a i n e d c l a s t i c m a t e r i a l in th e C a t a h o u l a c o n f i n i n g
sy s t em ( r e s t r i c t e d ) g e n e r a l l y increase s d o w n d i p , u n t i l t h e A n a h u a c F o r m a t i o n i s encountered a t
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d e p t h s o f 2,800 to 3,600 f e e t b e low s ea l e v e l . Below t h i s l e v e l , t h e " F r i o " F o r m a t i o n becomes
c h a r a c t e r i s t i c a l l y sandy and conta in s m o d e r a t e l y s a l i n e water to brine (3,000 to more than
35,000 m g / l o f d i s s o l v e d s o l i d s ) t h a t e x t e n d s t o d e p t h s o f many t h o u s a n d s o f f e e t .

J a s p e r A q u i f e r
T h e J a s p e r a q u i f e r , which w a s named b y W e s s e l m a n ( 1 9 6 7 ) f o r t h e town o f J a s p e r i n J a s p e r

C o u n t y , T e x a s , u n t i l r e c e n t l y h a d n o t been d e l i n e a t e d f a r t h e r west t h a n W a s h i n g t o n , A u s t i n , a n d
Fort Bend C o u n t i e s in s o u t h e a s t T e x a s . R e c e n t l y , d e l i n e a t i o n s o f th e J a s p e r , a s we l l a s other
r e l a t e d h y d r o g e o l o g i c u n i t s , were made b y Baker ( 1 9 7 9 ) across T h e C o a s t a l P l a i n o f T e x a s f r o m
t h e S a b i n e R i v e r t o t h e R i o G r a n d e .

T h e c o n f i g u r a t i o n o f t h e J a s p e r a q u i f e r i n t h e s u b s u r f a c e , a s shown i n t h e s e c t i o n s , i s
g e o m e t r i c a l l y i r r e g u l a r because th e d e l i n e a t i o n wa s made on th e ba s i s o f t h e a q u i f e r b e i n g a
r o c k - s t r a t i g r a p h i c u n i t . T h e h y d r o l o g i c b o u n d a r i e s were d e f i n e d f r o m ob s ervab l e p h y s i c a l
( l i t h o l o g i c ) f e a t u r e s r a t h e r t h a n f r o m i n f e r r e d g e o l o g i c t i m e l i n e s , which d o n o t n e c e s s a r i l y
c o r r e s p o n d t o l i t h o l o g i c f e a t u r e s .

T h e p o s i t i o n o f t h e base a n d t o p o f t h e J a s p e r a q u i f e r i n s o u t h e a s t T e x a s t r a n s g r e s s e s
s t r a t i g r a p h i c b o u n d a r i e s a l o n g s tr ike and d o w n d i p . The base o f th e a q u i f e r coincides with the
s t r a t i g r a p h i c l o w e r b o u n d a r y o f t h e O a k v i l l e S a n d s t o n e o r F l e m i n g F o r m a t i o n i n some p l a c e s . I n
o t h e r p l a c e s , t h e base o f t h e J a s p e r l i e s w i t h i n t h e C a t a h o u l a S a n d s t o n e o r c o i n c i d e s w i t h t h e
base o f t h a t u n i t . T h e t o p o f t h e a q u i f e r i s w i t h i n t h e F l e m i n g i n p l a c e s a n d i s w i t h i n t h e O a k v i l l e i n
o t h e r p l a c e s . T h e d i p o f t h e t o p o f t h e J a s p e r i s f a i r l y u n i f o r m i n ra t e w i t h i n t h e zone o f f r e s h t o
s l i g h t l y s a l i n e water. W i t h i n t h i s zone, which is about 50 to 75 m i l e s in w id th , the dtp averages
about 5 5 f t / m i t o t h e s o u t h - s o u t h e a s t ( F i g u r e 8 ) . /

The J a s p e r a q u i f e r r a n g e s in t h i c k n e s s , where i t i s n o t ' e r o d e d , f r o m as l i t t l e a s 200 f e e t t o
about 3,200 f e e t w i t h i n th e area o f i t s d e l i n e a t i o n . The max imum t h i c k n e s s occurs in th e r eg ion
where the a q u i f e r c o n t a i n s m o d e r a t e l y s a l i n e water to brine. An average range in thickness of the
a q u i f e r w i t h i n t h e zone o f water h a v i n g c o n c e n t r a t i o n s o f l e s s t h a n 3,000 m g / l o f d i s s o l v e d s o l i d s
i s f r o m about 1,000 to 1,500 f e e t . At the S a b i n e River , the J a s p e r a t t a i n s a t h i c k n e s s o f 2,400 f e e t
in w e l l 1 2 in s e c t i o n E-E' (Figure 7), where the a q u i f e r i s c o m p o s e d p r e d o m i n a n t l y o f sand. T h i s
p r e d o m i n a n c e o f sand in th e J a s p e r in th e e a s t e r n p a r t o f th e s t u d y area, however, d i m i n i s h e s in
a we s tward d i r e c t i o n .

T h e J a s p e r a q u i f e r c o n t a i n s water h a v i n g c o n c e n t r a t i o n s o f l e s s t h a n 3,000 m g / l o f
d i s s o l v e d s o l i d s f r o m its ou t crop to about 50 to 75 m i l e s d o w n d i p f r o m its outcrop. T h i s d o w n d i p
l i m i t a p p r o x i m a t e l y p a r a l l e l s t h e c o a s t l i n e p a s s i n g a f e w m i l e s north o f Beaumont a n d near t h e
c e n t e r o f H o u s t o n . W a t e r h a v i n g c o n c e n t r a t i o n s o f l e s s t h a n 3,000 m g / l o f d i s s o l v e d s o l i d s
occurs in the J a s p e r a s d e e p as 3,000 f e e t be low sea l ev e l in section D-D' (Figure 6). A l t h o u g h
p u m p a g e f r o m the J a s p e r i s no t s i g n i f i c a n t , i t i s c a p a b l e o f y i e l d i n g 3,000 g a l / m i n or more o f
water to w e l l s in certain areas.

B u r k e v i l l e C o n f i n i n g S y s t e m
T h e B u r k e v i l l e c o n f i n i n g s y s t e m w a s named b y W e s s e l m a n ( 1 9 6 7 ) f o r o u t c r o p s near t h e

town o f B u r k e v i i l e i n N e w t o n C o u n t y , T e x a s . I t s e p a r a t e s t h e J a s p e r a n d E v a n g e l i n e a q u i f e r s a n d
r e t a r d s t h e i n t e r c h a n g e o f water between t h e t w o a q u i f e r s .

- 19 -



T h e B u r k e v i l l e c o n f i n i n g sy s t em i s a r o c k - s t r a t i g r a p h i c u n i t p r e d o m i n a n t l y c o n s i s t i n g o f s i l t
a n d c l a y . U p p e r a n d l ower b o u n d a r i e s o f t h e u n i t d o n o t s t r i c t l y c o r r e s p o n d t o g e o l o g i c t i m e
b o u n d a r i e s , a l t h o u g h i n some p l a c e s t h e u n i t a p p e a r s t o p o s s e s s a p p r o x i m a t e l y i s o c h r o n o u s
b o u n d a r i e s . T h e c o n f i g u r a t i o n o f t h e t o p a n d b o t t o m o f t h e u n i t i s i r r e g u l a r . B o u n d a r i e s a r e n o t
r e s t r i c t e d t o a s i n g l e s t r a t i g r a p h i c u n i t b u t a r e i n c l u d e d w i t h i n t h e F l e m i n g F o r m a t i o n a n d
O a k v i l l e S a n d s t o n e i n some p l a c e s . T h i s i s shown i n s e c t i o n D - D ' ( F i g u r e 6 ) .

T h e t h i c k n e s s o f t h e B u r k e v i l l e c o n f i n i n g s y s t e m r a n g e s f r o m about 1 0 0 t o 1 , 0 0 0 f e e t . I n
g e n e r a l , t h e g r e a t e s t v a r i a t i o n s occur i n t h e r e l a t i v e l y d e e p s u b s u r f a c e w i t h i n t h e zone o f
m o d e r a t e l y s a l i n e water to br ine . A t y p i c a l t h i c k n e s s o f the B u r k e v i l l e i s about 300 f e e t .

T h e B u r k e v i l l e c o n f i n i n g sy s t em i s p r e d o m i n a n t l y composed o f f i n e - g r a i n e d m a t e r i a l s , such
a s s i i t a n d c l a y , a s shown i n numerou s g e o p h y s i c a l l o g s . I n most p l a c e s , the se f i n e - g r a i n e d
s e d i m e n t s a r e i n t e r b e d d e d w i th sand l e n s e s , whi ch c o n t a i n f r e s h t o s l i g h t l y s a l i n e water. S o m e
o f t h e s e sand l e n s e s y i e l d water t o s m a l l - c a p a c i t y w e l l s . Because o f i t s r e l a t i v e l y l a r g e
p e r c e n t a g e o f s i l t a n d c l a y when c o m p a r e d t o t h e u n d e r l y i n g J a s p e r a q u i f e r a n d o v e r l y i n g
E v a n g e l i n e a q u i f e r , t h e B u r k e v i l l e i s a c o n f i n i n g u n i t . T h e e f f e c t i v e n e s s o f t h e u n i t a s a c o n f i n i n g
l a y e r i s f u r t h e r borne ou t by th e f a c t t h a t h y d r o - s t a t i c p r e s s u r e s in th e J a s p e r and E v a n g e l i n e ar e
n o t a b l y d i f f e r e n t i m m e d i a t e l y above a n d b e l o w t h e B u r k e v i l l e where d e t a i l e d t e s t i n g b y w e l l
d r i l l e r s h a s been done.

E v a n g e l i n e a n d C h i c o t A q u i f e r s
T h e E v a n g e l i n e a n d C h i c o t a q u i f e r s were named a n d d e f i n e d b y J o n e s ( J o n e s , T u r c a n , a n d

S k i b i t z k e , 1 9 5 4 ) f o r g r o u n d - w a t e r reservoirs i n s o u t h w e s t e r n L o u i s i a n a . T h e y a l s o have been
m a p p e d i n T e x a s , b u t u n t i l r e c e n t l y , h a d n o t been d e l i n e a t e d f a r t h e r west t h a n W a s h i n g t o n ,
A u s t i n , and Fort Bend C o u n t i e s in southeas t T e x a s . T h e i r p o s i t i o n s in the Coastal P l a i n of Texa s
we s tward to the Rio G r a n d e are now known f r o m m a p p i n g by D. G. J o r g e n s e n , W. R. M e y e r , and
W . H . S a n d e e n o f t h e U . S . G e o l o g i c a l S u r v e y ( B a k e r , 1979).

T h e E v a n g e l i n e a q u i f e r p r i m a r i l y h a s been d e l i n e a t e d a s a r o c k - s t r a t i g r a p h i c uni t . A l t h o u g h
the a q u i f e r i s composed of a t leas t P l i o c e n e - a g e s e d i m e n t s , i t s lower b oundary crosses t ime l i n e s
t o i n c l u d e s e c t i o n s o f sand i n t h e F l e m i n g F o r m a t i o n . W i t h i n most o f t h e s t u d y area, t h e
E v a n g e l i n e a t t h e s u r f a c e i n c l u d e s about th e u p p e r o n e - t h i r d o f t h e F l e m i n g o u t c r o p a s seen in
s e c t i on s A - A ' , B - B ' , a n d C - C ' ( F i g u r e s 3 - 5 ) . I n t h e western par t o f t h e area where t h e O a k v i l l e
S a n d s t o n e i s r e c o g n i z e d , t h e E v a n g e l i n e i n c l u d e s more t h a n t h r e e - f o u r t h s o f t h e F l e m i n g
o u t c r o p a s seen i n s e c t i on D - D ' ( F i g u r e 6 ) . T h e u p p e r b o u n d a r y o f t h e a q u i f e r p r o b a b l y c l o s e l y
f o l l o w s t h e t o p o f t h e P l i o c e n e - a g e s e d i m e n t s o r t h e G o l i a d S a n d , which i s n o t e x p o s e d , ex c ep t
p e r h a p s i n a f e w i s o l a t e d p l a c e s , i n t h e report area. T h i s s t r a t i g r a p h i c r e l a t i o n s h i p o f t h e t o p o f t h e
E v a n g e l i n e i s somewhat s p e c u l a t i v e .

T h e C h i c o t a q u i f e r h a s been d e f i n e d t o e x c l u s i v e l y i n c l u d e t h e Q u a t e r n a r y a g e s e d i m e n t s . I t s
d e l i n e a t i o n i n t h e s u b s u r f a c e o n t h i s s t r a t i g r a p h i c ba s i s i s p r o b l e m a t i c a l d u e t o t h e d i f f i c u l t y i n
i d e n t i f y i n g t h e base o f t h e Q u a t e r n a r y d e p o s i t s o n e l e c t r i c a l l og s . T h i s s u b s u r f a c e d e l i n e a t i o n i n
s o u t h e a s t T e x a s has been based l a r g e l y on the pre s ence of a g r e a t e r s a n d - t o - c l a y r a t i o in the
C h i c o t t h a n i n t h e u n d e r l y i n g E v a n g e l i n e a q u i f e r . I n some p l a c e s , a p r o m i n e n t c l a y l a y e r h a s been
used as the boundary. D i f f e r e n c e s in h y d r a u l i c c o n d u c t i v i t y or water l e v e l s in some areas a l s o
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____Don W y r i c k i s TNRCC Region 9 contac t for t h i s site._____
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Repre s ent ing: T N R C C O C E / W a s t e
T N R C C P C D / S S D A T

^ F i l e N o . : S W R f t 30897 a n d 82313
S u b j e c t : O l d Brazos F o r g e S i t e

I n f o r m a t i o n f o r F i l e : M e e t i n g w a s c onduc t ed wi th Connie W o n g ,e n f o r c e m e n t c o ord ina t or , to answer a d d i t i o n a l ques t ionsr e g a r d i n g s i t e f r o m R a y N e w b y , S S I p r o j e c t manager, o n t h er e g u l a t o r y and t e chn i ca l background of the s u b j e c t s i t e . Thef o l l o w i n g i n f o r m a t i o n summarizes th e current s t a t u s o f th es i t e :
B e s i d e s t h e r e g i s t e r e d i n d u s t r i a l s u p p l y water wel ll o c a t e d west o f the f a c i l i t y b u i l d i n g , no i n f o r m a t i o n wasf o u n d in we l l l o g s concerning two o ther o n - s i t e waterw e l l s i n d i c a t e d on a s i t e map that was a t t a c h e d to an EPAc orr e spondenc e .
One of the r e s i d e n t i a l w e l l s s ampl ed pr ev iou s ly , theJ e r r y K r u e g e r r e s i d enc e , i s a p p a r e n t l y th e we l l i n d i c a t e d____on the p l o t t e d we l l log as owned by C. G e i c k . _________
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T E L E P H O N E MEMO T O T H E F I L E

ft

C a l l t o : Dave T e r r y T N R C C / W U
Date o f C a l l : 0 3 / 1 1 / 9 6
Phone N o . : 2 3 9 - 4 7 5 5

C a l l F r o m : R a y N e w b y
F i l e N o . : T X D 0 4 8 9 0 1 2 3 5
S u b j e c t : W e l l h e a d P r o t e c t i o nAreas ( W P A s )

I n f o r m a t i o n f or F i l e : I inquired w i t h Dave a s t o the pre senceof any known d e s i g n a t e d WPAs in the v i n c i n i t y of Brenham( W a s h i n g t o n C o u n t y ) , T e x a s . Dave said that there were no W P A sin W a s h i n g t o n C o u n t y . The c l o s e s t one was l o c a t e d near C l a y( B u r l e s o n C o u n t y ) , T e x a s .
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T E L E P H O N E MEMO T O T H E F I L E

C a l l t o : Larry F i r e s t o n eC i t y o f Brenham
Date o f C a l l : 0 3 / 0 8 / 9 6
Phone N o . : 4 0 9 - 2 7 7 - 1 2 6 6

C a l l F r o m :

F i l e N o . :
S u b j e c t :

R a y N e w b y , T N R C C

T X D 0 4 8 9 0 1 2 3 5
C i t y o f BrenhamW a t e r W e l l s

I n f o r m a t i o n for F i l e : I c a l l e d Larry to inquire as to thes t a tu s of the C i t y of Brenham1s water w e l l s . Larry s ta t edthat on ly one w e l l . C i t y of Brenham #12 was o p e r a t i o n a l . Thewel l is used as emergency backup for a p o p u l a t i o n ofa p p r o x i m a t l e y 13,000 persons . Drinking water i s c u r r e n t l yobtained f r o m Lake S o m e r v i l l e on the Brazos River. There s idence s o u t s i d e the C i t y o f Brenham along Burleson S t r e e tare s u p p l i e d by the wel l l o c a t e d at the Country P l a c eN o r t h w e s t subd iv i s i on. Jim Brown, a C i t y o f Brenham daysupervi sor mainta ins the Country P l a c e NW w e l l as a secondj o b .
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A MONAHANS SANOHILS

r l a g e s , 97; Divorce s , 11.
E l h n l c l l y , I 9 t f c W h i t e , 9,905 (75 .5%); B l a c k , 4 5 7( J . 5 % ) ; A m e r i c a n I n d i a n , 75 (0.6%); Asian , 35 (0 7%); His-p a n i c , 4.B30 (34.8%); O t h e r , 7,453 ( M . 7 % ) .R e c r e e t l e n : M e n e h a n s S a n d h i l l s i t a l i P a r k , M u s e u m iP y e l e R a t t l e s n a k e M u t e u m j M i l l i o n Barrel Museum;c o u n t y p a r k ; l o c a l e v e n l s .

M i n e r a l s : P r o d u c t i o n of oil, gas, land and gravel.A g r i c u l t u r e : I n c o m e m o i l l y f r o m b e e f c a t t l e ; c o t t o n ,h a y grown; some I r r i g a t i o n t o r c o t t on .Busines s: O i l , g a t , o t h e r m i n e r a l ) d o m i n a t e econ-omy,
M O H A H A N S { » , 101) county seat; center ' o r oil , agri-b u s i n e s s ; g a s o l i n e p l a n t ; p e c a n i n e l l l n g ; c o u n t y h o s p i t a ln u r s i n g home. Other towns , Barstow ( 1 3 5 ) ; G r a n d f a l f s( M i l ; P y a l e (34«). W e l l T e x a s C h i l d r e n ' * H o m e ; T h o r n l o n -v i l l e ( 4 9 1 ) ; W l c k e t t ( S 6 0 ) .

W a s h i n g t o n C o u n t y
L O C A T I O N : S o u t h e a s t ( M - l l ) .C o n g . D l i l . .....................10 U . S . J u d . D l i t . . . . . . . . . , . W - A n .

.. _ -_-..-...,....,...„.„,„ ,̂,. „ppcd11..*.„..*...,.„.. I. |«1s o f"? ----- - - ' J A d m f n . J u d . Dlst............. 7
H l s l o r y t N a m e d f o r G e o r p e W a s h i n g t o n ; a n o r i g i n a lcounty; created 1834; o r g a n l i e d 1837.
P h y s i c a l F e a t u r e s ! R o l l i n g p r a i r i e o f s a n d y loam,a l l u v i a l s o i l s ; Brato s River a n d t r i b u t a r i e s .

Population................ 74.1S4 Av. W e e k l y W a g e ....1334 44A r e a ( s q . ml.).............471.3 Density........ ... 43LendAree.... . . . . . . . , . . . . . .409.J W a t e r A r e a ......... . j j |C i v i l i a n Labor .......... 17,909 J o b l e s s R a t e 3 oA l t i t u d e (ft.).... . . . . . . . .460-343 R e t a i l S a l e s .... 1173,770 059R a i n f a l l (In.) ............... y t 7 G r o s s Sales.......5407,447,360J a n . mln........................ „ Reg . Voters.............. 13868J u l y max........................V6 E l e c t i o n T u r n o u t . . . . 6 0 9G r o w . S e a s o n ( d a y s ) . . . . . 177 V e h l c l a s ................... 74,179T o t a l I n c o m e ( m i l . ) . . . , . t 4 S 7 L a n e M i l e s "674P e r C a p i t a Income...117,179 T a x V a l u e . . ' ' i i 4 0 9 7 1 8 ( 4 5T o t a l W a g e s .....1180.38V.491 F e d . S p e n d i n g . . . . . . . . . 1 1 0 , 3 1 4Housing.................... n,464 D e f e n s e S p e n d i n g .,.. 17,473
Vital S t a t i s t i c s , 1*19: B i r t h s , 341; D e a t h s , 790, M a r -r iage s , 197; Divorces , 107.

W a i h l n g t o n C o . ( C a n l . )E t h n i c i t y , 1990: W h i t e , 19,787 (7S.6<K); B l a c k , S.463( W . 9 % ) ; A m e r i c a n I n d i a n , 44 (0.1%); A l l a n , 186 (0,7%);H l i p o n l c , 1,158 (4.4%); Other , 677 17.4%).Recrea t lan: M a n y h l t l o r l c i l t e t ; W a i h l n g i e n - « n - l h e -Braia t S t a l e Park; T e x a s B a p l l t l H i s t o r i c a l M u s e u m ; S t a re l R • p u b l i c Mwieum; S a m e r v l l l e Lake* ( l i M n g , h u n t i n g ;o l d homes; b lue bonnet t r a i l s I n s p r i n g , c o t t o n - g i n f e i f l -v a l l n A p r i l .Mlnerat i: Oil, natural gas and stone.A g r i c u l t u r e : M o s t I n c o m e f r o m c a t t l e , hogs , horses,d a i r y p r o d u c t s , p o u l t r y ; c r o p ) c h i e f l y hay, c o l l o n , h o r t i -c u l t u r a l p l a n t s .Buslnei i: A g r i b u s i n e s s e s , o i l , touri sm, m a n u f a c t u r -ing. BRENHAM (11,951) county seal; cotton processing;varied m a n u f a c t u r i n g ; B l l n n C o l l e g e , Brenham S t a l el c h o « l , O l h e r town, Bur I on (311), na I Ion s i l a n d m a r k c o l -t o n g i n , local a c t l v l t l e i .

- —— r.-rr

W e b b C o u n t y
L O C A T I O N : Southwes t (R-13).C o n g , D i l i . .....................73 U . S J u d . D l i l . . . . . . . . . . . . S - L a .S I . S e n . D l s t , ...................71 C t . Appeals...................... 4S I . Rep . D l s t . ..................43 A d m i n . J u d . Dlst............. 4S t . D l s t . Cts........ 4 9 , 1 1 1 , 3 4 1
His t ory: Named lor R e p u b l i c ol T e x a s leader J a m e sW e b b ; c r e a t e d , o r g a n l t e d 1848 f r o m N u e c e s and Bexarc o u n l l o s .
Physical F e a t u r e s : R o l l i n g , some h i l l s ; much bru sh;s a n d y , gray s o i l s ; a l l u v i a l a l o n g R i o Grand* .

Populat ion. . , . , . . . . . . . . . .13).739 A v . W e e k l y W a g e ....1793.94A r e a ( sq . ml.).......... 3.37! 6 D e n s i t y .......................... 40L a n d A r e a ............... 3,356.9 W a t e r A r e a ................. IB 7C i v i l i a n Labor .......... 13,159 J o b l e s s Rale................ 10 8Allllufle (It.)............899-377 R e t a i l S a l e s . . . H.494,765.174R a i n f a l l (In.). . . . . . . . . . . . . . . 70.1 G r o s s S a l e s . . . . 17,679,969,590J e n . mln.........................45 Reg. Voters.............. 47,711J u l y max........................99 E l e c t i o n Turnou t . . . . . . . . . 3 0 4G r o w , S e a s o n ( d a y s ) . . . . . 377 V e h i c l e s ................... 79,809T o t a l I n c o m e ( m i l . ) . . 11,066 L a n e M i l e s ................... 885P e r C a p i t a I n c o m e , , , . 18,043 T a x V a l u e . . . . . . 13.956,555,7"T o t a l Wages . . . . . .1667,179.951 F e d . S p e n d i n g . . . . . . . 1307.889Housing.................... 37,053 D e f e n s e S p e n d i n g ...111,476
V i t a l S t a t i s t i c s , 1W9: Birth s , 3 ,6)4; D e a t h s , 7 1 1 ; M a r -riages, 1,267; Divorces, ?70.
E t h n i c i t y , 1990: W h i l e , 93,617 ( 7 0 3 % ) ; B l a c k , 154(0.1%); A m e r i c a n I n d i a n , 7 0 1 {0.1%); A l l a n , 4 8 4 ( 0 4 % ) ;H i s p a n i c , I 7 J . 0 6 9 (93.9%); Other , 38.741 (79.1%).
Recreation: M a j o r touris t gateway to M e x i c o ; h u n t -ing, f i s h i n g ; Casa B l a n c a L a k e , water recreation, g o l f ;Border O l y m p i c s I n M a r c h ; R i o G r a n d e a r t f e s t i v a l I nA p r i l ; W a s h i n g t o n ' s Bir thday c e l e b r a t i o n ; h i s t o r i c s i t e s ;museum; F a r t M c l n t o s h .
Minerals: Production of natural gas, oil, stone, sandand grave l .
A g r i c u l t u r e : A m o n g l e a d i n g b e e f - c a t l l * c ount i e s ,s t o c k e r p r o d u c t i o n g r o w i n g ; c r o p s I n c l u d e v e g e t a b l e s ,g r a i n sorghums, col I on; about 4,100 acres I r r i g a t e d .
Business: I n t e r n a t i o n a l t rade , tourism, oil and gaso p e r a t i o n s , government center; m a n u f a c t u r i n g ,a g r i b u s i n e s s e s ; a m a j o r g a t e w a y tor t r a d e and t o u r i s mw i t h M e x i c o .

L A R E D O (177.199) c o u n t y s e a t ; f o u n d e d I n 1751 b yT o m a s S a n c h e i ; v a r i e d m a n u f a c t u r i n g ; meat p a c k i n g ;m a j o r r a i l , h i g h w a y g a t e w a y t o M e x i c o ; Lareda J u n l a rCollege, Lareda Sta t e University; mental health center;h o s p i t a l s , n u r s i n g homes; many t o u r f i t f a c i l i t i e s . Olhertown, E I C e n i l e ( 1 , 3 9 9 ) .

W h a r t o n C o u n t y
L O C A T I O N : S o u t h e a s t ( O 1 8 ) .C o n g . D i s l .....................14 U . S . J u d D l s t . . . . . . . . . . . S - H nSi. Sen . Oist.....................1 Cl. Appeal s . . . . . . . . . . . . . . . . .... 13S t . R e p . D l s t . ..................79 A d m i n . J u d . Dl»t............. 7St. D l s t . Cls.............. 73, 379H i s t o r y : N a m e d f o r J o h n A . a n d W i l l i a m H . W h a r t o n ,b r o t h e r s a c t i v e I n t h e T e » a s R e v o l u t i o n ; c ounty c r e a t e d ,o r g a n l i e d 1844 f r o m J a c k s o n , M a f a g o r d a counties.P h y s i c a l F e a t u r e s : P r a i r i e ; b i s e c t e d by C o l o r a d o Riv-e r; a l l u v i a l , b l a c k , s a n d y l oam soi l s .

Population................ 39,911 Av. W e e k l y W a g e ....13J1.**Area (sq. ml.}........,. 1,094.5 D e n s i t y ..........................17L a n d Area............... 1,090.7 W a t e r A r e a ...................4.3C i v i l i a n L a b o r .......... 71,949 J o b l e s s Rate............... 4.3A l t i t u d e (It.)............. 148-71 Retail Sales...... 1MO, 119.694R a i n f a l l (In.). . . . . . . . . . . . . . . 41.3 Gro s s Sales.. . . . . .1551.717.013J a n . m l n , ........................44 Reg. V o t e r s . . . ......... 11,116July man. .......................93 E l e c t i o n Turnout. . . . . . . . . 44 4Grow. S e a s o n ( d a y s ) . . . . . 744 V e h i c l e s ................. 34.009T o t a l I n c o m e ( m i l . ) .....1174 L a n e Miles................... 919Per C a p i t a Income...114,470 Tax Value...... 17,116.357.161T o t a l Wages......1775,077,437 F e d . S p e n d i n g . . . . . . . 1 ) 1 5 , 4 9 1Housing.................... 16,167 D e f e n s e S p e n d i n g .... 17.771
V i t a l S t a t i s t i c s , 1919: B i r t h s , 446; Deaths , 393; Mar-riages, 308; Divorces, 145.E t h n i c i t y , 1990: W h i t e , 79.177 ( 7 7 9 % ) ; S l a c k . 4.30*( 1 5 8 % ) ; A m e r i c a n I n d i a n . 38 ( 0 1 % ) . A s i a n . 131 ( 0 3 % ) ;H i s p a n i c , 10,103 ( 7 5 . 3 % ) ; O t h e r , 4.31t (10 9%).R e c r e a l l a n : H u n t i n g , l l s h l n g ; D i g - g a m e t r o p h y , a r ta n d h i s t o r i c a l museums, h i s t o r i c sites.- f e s t i v a l s .Minera l s : P r o d u c t i o n of oil, gas. s u l p h u r .A g r i c u l t u r e : Mosl Income I r o m c r o p s ; l e a d i n g rice-p r o d u c i n g c oun ty; other crops are sorghums, c o t t on ,corn; cow-ca l l o p e r a t i o n s , p o u l t r y I m p o r t a n t , about U S ,000 acres I r r i g a t e d , m o s t l y rice and cornBusiness: Economy based on oil, sulphur, other min-e r a l s ; a g r i b u s i n e s s e s , var i ed m a n u f a c t u r i n gW H A R T O N ( 9 , 0 1 1 ) c o u n t y seal; m i n e r a l , producep r o c e s s i n g ; h o s p i t a l s , c l i n i c s , n u r i l n g home*; WhartanC o u r t l y J u n l a r C o l l e g e . Other towns. E l Camp* ( 1 0 , 1 1 1 ) ,aluminum p r o c e s s i n g , m a n u f a c t u r i n g , rice proces s ing,s t o r a g e ; p l a s t i c , s t y r o l o a m p r o c e s s i n g ; w h o l e s a l e nur-s e r y ; h o s p i t a l , n u r s i n g home; local e v e n l s ; Eas t Bernard( 1 , 1 4 4 ) , a g r i b u s i n e s s , varied m a n u f a c t u r i n g ,( 1 , 1 1 9 ) .
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The t o t a l annual p r e c i p i t a t i o n i s 39.65 inches. Of t h i s ,21 inches , or 50 p e r c en t , u s u a l l y falls in April throughS e p t e m b e r , which i n c l u d e s the growing season for mostcrops. In 2 years ou t o f 10 , the ra infa l l in Apri l t h r o u g hS e p t e m b e r i s l e s s than 15 inches. The heaviest 1-dayrainfall d u r i n g the per iod of record was 6.85 inches atBrenham on S e p t e m b e r 12, 1961. T h u n d e r s t o r m s occuron about 30 days each year, and most occur in summer.S n o w f a l l is rare. In 80 percent of the winters , there isno measurable s n o w f a l l . In 10 p er c en t , the s n o w f a l l ,u s u a l l y of short dura t i on , is more than 3 inches. Theheaviest 1 -day s n o w f a l l on record was more than 3inches.The average r e l a t i v e h u m i d i t y in m i d a f t e r n o o n is about60 percent. H u m i d i t y is h i g h e r at n i g h t , and the averageat dawn is about 90 percent . The sun shines 80 percentof the time p o s s i b l e in summer and 50 percent in winter.The p r e v a i l i n g wind i s f r o m the south-southeas t . Averagewindspe ed is h i g h e s t , 15 mile s per hour, in April.Tornadoe s and severe thunders torms occuroccas ional ly. T h e s e storms are local and of shortduration. The p a t t e r n of damage is variable and s p o t t y .
a g r i c u l t u r e

The main a g r i c u l t u r a l en t erpr i s e s in W a s h i n g t o nCounty are beef and dairy c a t t l e ranches. A smal lamount of row crop s , such as corn, cotton, and grain
sorghum, are grown.During early s e t t l e m e n t a lmo s t all of the county wasc u l t i v a t e d . The r o l l i n g t o p o g r a p h y , s l o p e , and soil erosionhave reduced the y i e l d s of row crops. R e c e n t l y , much ofthe land has been used for pas ture , and ca t t l ep r o d u c t i o n has increased. E s t a b l i s h e d pa s ture s Ofimproved bermudagrass , k l e i n g r a s s , and bahiagrasshave rep laced areas of native grass and old, erodedf i e l d s .A p p r o x i m a t e l y 60 percent of the county be longs toabsentee owners, most of whom reside in the city ofH o u s t o n , about 70 mile s away. Many p e o p l e have retiredto this area and others p l a n to do so. The small farmsare for recreation and ret irement. T h e s e p e o p l e increasethe value of the ir p r o p e r t i e s by i m p r o v i n g b u i l d i n g s ,cons truc t ing f e n c e s , b u i l d i n g roads, p l a n t i n g grasses.and c o n t r o l l i n g erosion.
natural resources

S o i l is the most i m p o r t a n t natural resource inW a s h i n g t o n C o u n t y , Oil, gas, l i g n i t e , rock, gravel , andwater are also i m p o r t a n t . N u m e r o u s sha l l ow oil w e l l s arein the southwest part of the county. A l i m i t e d amount ofIII

l i g n i t e is in the north part of the county. Rock and gravelare in the northern and the ea s t ern par t s of the county.U n d e r g r o u n d water for home use i s e a s i l y a v a i l a b l et h r o u g h o u t the c e n t r a l part of the county. LakeS o m e r v i l l e i s a l so a good source of h i g h q u a l i t y water.

how thi s survey was made
Soil s c i e n t i s t s made th i s survey to learn what s o i l s arein the survey area, where they are, and how they can beused. T h e y observed the s t e e p n e s s , l e n g t h , and shapeof s l o p e s ; the size of streams and the general p a t t e r n ofd r a i n a g e ; the k i n d s of native p l a n t s or crops; and thek i n d s o f rock. T h e y dug many ho l e s to s t u d y soil p r o f i l e s .A p r o f i l e is the sequence of natural layer s , or horizons, ina s o i l . It e x t end s f r o m th e s u r f a c e down into t h e parentm a t e r i a l , which has been changed very little by l e a c h i n gor by p l a n t roots.The soil s c i e n t i s t s recorded the character i s t i c s o f thep r o f i l e s they s t u d i e d and compared those p r o f i l e s w i thothers in nearby counties and in more di s tant p la c e s .T h e y c l a s s i f i e d and named the so i l s according tona t i onwide u n i f o r m procedures. T h e y drew theboundaries of the s o i l s on aerial pho tographs . T h e s ep h o t o g r a p h s show trees, b u i l d i n g s , f i e l d s , roads, andother d e t a i l s that h e l p in drawing boundaries accurate ly.The soil maps at the back of this p u b l i c a t i o n werep r e p a r e d f r o m aerial p h o t o g r a p h s .The areas shown on a soil map are c a l l e d map unit s .M o s t map units are made up of one kind of soil. Someare made up of two or more kinds. The map units in th i ssurvey area are described under "General soil mapunits" and "Detai led soil map units."W h i l e a soil survey is in progre s s , sample s of somes o i l s are taken for laboratory measurements and forengineer ing tests. All so i l s are f i e l d tested to determinethe ir characteristics. I n t e r p r e t a t i o n s o f thosecharacteri s t ic s may be m o d i f i e d dur ing the survey. Dataare as sembled f rom other sources, such as test r e s u l t s ,records, f i e l d experience, and state and local specialists.For e x a m p l e , da ta on crop y i e l d s under d e f in edmanagement are assembled f r o m f a r m records and f r o mfield or p l o t e xper iment s on the same kinds of soil.But o n l y part of a soil survey is done when the s o i l shave been named, de scr ibed, i n t e r p r e t e d , and d e l i n e a t e don aerial p h o t o g r a p h s and when the laboratory data andother data have been assembled. The mass of d e t a i l e di n f o r m a t i o n then needs to be organized so that it can beused by f a r m e r s , range land and woodland managers,engineers, p l a n n e r s , d eve loper s and b u i l d e r s , homebuyers, and others.
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W a s h i n g t o n C o u n t y . T e x a s 13

T h i s soil i s i n c a p a b i l i t y s u b c l a s s V i e a n d t h e C l a y p a nS a v a n n a h range s i t e .
5 — B e l k c l a y , 0 t o 1 percent s l o p e s . T h i s d e e p ,n e a r l y level soi l is on bo t t om l a n d s . Individual areas aree l o n g a t e d and are 50 to 125 acres. T h i s soil is rare lyf l o o d e d .Typical ly, the s u r f a c e l a y e r i s r e d d i s h brown clay about25 inches t h i c k . F r o m 25 to 62 inches is dark brown s i l tloam. This soil i s calcareous and m o d e r a t e l y a l k a l i n et h r o u g h o u t .T h i s soil is wel l drained. R u n o f f is slow. P e r m e a b i l i t y isvery slow. N a t u r a l fert i l i ty i s h i g h and organic mattercontent i s medium. A v a i l a b l e water c a p a c i t y i s h igh . Thehazard of water erosion is s l i g h t .I n c l u d e d in some m a p p e d areas of t h i s soil are s m a l l

I

areas of Brazoria, C l e m v i l l e , Norwood , and T r i n i t y soils.I n c l u d e d s o i l s make up le s s than 15 percent of am a p p e d area.T h i s soil i s used d o m i n a n t l y f or crops.
I T h i s soil has h igh p o t e n t i a l for crop p r o d u c t i o n , but i tneeds p r o p e r m a n a g e m e n t , which i n c l u d e s a d d i t i o n s o ff e r t i l i z e r . This soil i s wel l su i t ed to grain sorghum andcot ton. It i s a l so w e l l su i t ed to b a h i a g r a s s and k l e i n g r a s spa s tur e .T h i s soil has low po t ent ia l for most urban andrecreat ional d e v e l o p m e n t . F l o o d i n g and very slowp e r m e a b i l i t y a r e l i m i t a t i o n s f o r both.T h i s soil i s i n c a p a b i l i t y subc la s s I l l s a n d t h e ClayeyB o t t o m l a n d range s i te .

1 6 — B l e i b l e r v i l l e c l a y , 1 to 3 percent s l ope s . T h i sdeep , g e n t l y s l o p i n g soil i s on u p l a n d s . I n d i v i d u a l areasare irregularly shaped and are 20 to 200 acres in size.Typically, the s u r f a c e layer is very dark gray clay about• 33 inches thick. F r o m 33 to 63 inches is dark gray clay.J The u n d e r l y i n g layer f r o m 63 to 75 inches is p a l e y e l l o wc f a y m o t t l e d wi th dark gray. This soil i s calcareous andm o d e r a t e l y a l k a l i n e throughou t .J T h i s soil is m o d e r a t e l y we l l drained. R u n o f f is medium.J P e r m e a b i l i t y is very slow. N a t u r a l fertility and organicmatter content are h igh . A v a i l a b l e water capacity is high.
( The hazard of water erosion is moderate.I n c l u d e d in some m a p p e d areas of th i s soil are smallamounts of F r e l s b u r g , L a t i u m , and Brenham soi l s and ofB l e i b l e r v i f l e c lay , 0 to 1 perc en t s l ope s . I n c l u d e d soil s
] make up les s than 20 percent of a mapped area.T h i s soil is used d o m i n a n t l y as range land andimproved pa s tur e (fig. 6). Some areas are used for comand grain sorghum, and some are used for native grass
I hay (fig. 7). Most areas of t h i s soil have been cul t ivatedat one time or another.The soil ha s h i g h p o t e n t i a l f or f o r a g e or cropp r o d u c t i o n , but it needs p r o p e r management and
J a d d i t i o n s o f f e r t i l i z e r . The main sui t ed crops are cotton,com, and grain sorghum.

; This soil has low p o t e n t i a l for most urban andrecreational d e v e l o p m e n t . S h r i n k - s w e l l p r o p e r t i e s andi

very s low p e r m e a b i l i t y are l i m i t a t i o n s , and low s t r e n g t h i sa l s o a l i m i t a t i o n f or roads and s t r e e t s .This so i l i s in c a p a b i l i t y s u b c la s s Me and the B l a c k l a n drange site.
7 — B l e i b l e r v i l l e c t a y r 3 t o 5 percent s l o p e s . T h i sd e e p , g e n t l y s l o p i n g soi l i s on u p l a n d s . Indiv idua l areasare i r r e g u l a r l y s haped and are 15 to 125 acres.Typical ly, the s u r f a c e layer i s b l a c k c l a y about 15inches t h i ck . F r o m 15 to 62 inches is dark gray clay.The u n d e r l y i n g layer f r o m 62 to 73 is m o t t l e d gray ando l iv e clay. The soil i s calcareous and m o d e r a t e l y a l k a l i n ethroughout.This soil i s m o d e r a t e l y we l l drained. R u n o f f i s medium.P e r m e a b i l i t y i s very slow. N a t u r a l f ert i l i ty and organicmatter content are h i g h . A v a i l a b l e water capac i ty is high.The hazard of water erosion is severe.I n c l u d e d in some m a p p e d areas of th i s soil are smal lamounts of F r e l s b u r g , L a t i u m , and Brenham soils.Included s o i l s make up les s than 15 percent of am a p p e d area.T h i s soil is used d o m i n a n t l y for native or improvedpas ture .The soil ha s medium p o t e n t i a l f or crops. The maincrops are cot ton, corn, and grain sorghum. T h i s soil hash i g h p o t e n t i a l for pa s tur e p r o d u c t i o n , but i t needs propermanagement , which i n c l u d e s a d d i t i o n s o f f e r t i l i z e r .This soil has low p o t e n t i a l for most urban andrecreational d e v e l o p m e n t . S h r i n k - s w e l l proper t i e s , verys low p e r m e a b i l i t y , and, for roads and streets, lows t r ength are l imitat ions .T h e soil i s j n c a p a b i l i t y subc la s s H i e a n d t h e Black landrange site.

8 — B o s q u e c lay loam, f r e q u e n t l y f l o o d e d . T h i sd e e p , nearly level soil is on bot tom lands . S l o p e s are 0to 1 percent . Individual areas are e longated and are 70to 300 acres.Typically, the s u r f a c e layer is dark gray clay loamabout 22 inches thick. From 22 to 40 inches is mottledg r a y i s h brown and p a l e brown loam. The under ly ing layerf r o m 40 to 62 inches is dark gray clay loam. T h i s soil iscalcareous and m o d e r a t e l y a l k a l i n e throughoutT h i s soil is well drained. R u n o f f is slow to medium.P e r m e a b i l i t y i s moderate. N a t u r a l f e r t i l i t y and organicmatter content are high. A v a i l a b l e water capacity is h igh.This soil f l o o d s briefly 1 to 3 times each year. Thehazard of water erosion is s l i g h t .I n c l u d e d in some areas of this soil are small areas ofGowen and N a h a t c h e soils. I n c l u d e d soil s make up lessthan 20 percent of a mapped area.Areas of th i s soil that have sparse to dense s tands ofpecan, elm, or hackberry trees are used dominantty fornative or improved pasture. A few of the higher areasare c u l t i v a t e d .T h i s soil ha s h i g h p o t e n t i a l f or f o r a g e produc t ion, bu tit needs good management and proper f e r t i l i z a t i o n . Ithas low p o t e n t i a l for crops because of the hazard off l o o d i n g .



18 S o i l survey

Typical ly , the s u r f a c e l a y e r o f the Burlewash soil i sl i g h t brownish gray f i n e sandy loam about 8 inches th i ck .The subsoil f r o m 8 to 23 inches is brown clay. Theu n d e r l y i n g l a y e r f r o m 23 to 40 inches is s t r a t i f i e d c l a yand white sandstone. The soil is t y p i c a l l y very s t rong lyacid throughou t .The B u r f e w a s h soil i s w e l l d r a i n e d . R u n o f f i s medium.P e r m e a b i l i t y is very slow.Typica l ly , the s u r f a c e layer o f the K o e t h e r soil i s l i g h tbrownish gray stony loamy sand about 16 inches thick.The u n d e r l y i n g material i s s t r o n g l y cemented sandstone.The soil i s t y p i c a l l y very s t r o n g l y acid throughoutThe K o e t h e r soil is somewhat excessively drained.R u n o f f i s rap id . P e r m e a b i l i t y is r a p i d ; however, thesands tone is imperviou s except for the cracks andf i s s u r e s .Other s o i l s in thi s association are small amounts ofF a l b a . S h a l b a , and Rehburg soils.T h e s e s o i l s are used as range land and for wildlifehabi tat .The s o i l s are not suited to c u l t i v a t i o n because of s t e eps l o p e s , s h a l l o w d e p t h s , and stones. In most areasvegetation is post oak, b l a c k j a c k oak, yaupon, andb l u e s t e m grass.T h e s e s o i l s have low p o t e n t i a l for urban andrecreational d e v e l o p m e n t because of s l o p e s , s tones, andvery slow p e r m e a b i l i t y . The e s t h e t i c value of these areasis high because of the scenic views created by the steepand broken l a n d s c a p e .T h e s e s o i l s a r e i n c a p a b i l i t y subc las s V l l s a n d C l a y p a nSavannah range site. -
1 8 — C a r b e n g l e clay loam, 1 to 3 percent slopes.T h i s m o d e r a t e l y d e e p , g e n t l y s l o p i n g soil i s on u p l a n d s .I n d i v i d u a l areas are l o n g and narrow and range f r o m 15to 60 acres.T y p i c a l l y , the s u r f a c e layer is very dark gray loamabout 12 inches thick. The subsoil f r o m 12 to 29 inchesis p a l e brown s i l t y c lay toam that contains 50 percentcarbonates. The u n d e r l y i n g layer f r o m 29 to 35 inches iswhite, s l i g h t l y cemented sandstone. The soil ismodera t e ly a l k a l i n e and calcareous throughoutThe soil is we l l drained. P e r m e a b i l i t y is moderate.A v a i l a b l e water capacity is low. S u r f a c e r u n o f f ismedium. N a t u r a l ferti l i ty i s med ium, and organic mattercontent is high. The hazard of erosion is moderate. Thesoil is easy to work because it has good drainage andpermeab i l i ty .I n c l u d e d in some m a p p e d areas of this soil are smal lamounts of Brenham and Renish soils. The Brenham soilis on the broader r idge top s . The Renish soil is on theu p p e r s l o p e s of h i l l s . A soil which is s imi lar to C a r b e n g l esoil but which is calcareous f i n e sandy loam and is oncrests of h i l l s are i n c l u d e d . I n c l u d e d so i l s make up about15 percent of m a p p e d areas.T h i s soil is used mainly for pasture. Some mesquite,e tm, ash, and hackberry trees are in these areas. Mostareas have been c u l t i v a t e d in the past.

T h i s soil h a s h i g h p o t e n t i a l f o r pas ture. I t i s a d a p t e d t ob errnudagra s s a n d k l e ingra s s . I t h a s medium p o t e n t i a lfor c r o p s ; however, terraces and grassed waterways arenecessary to reduce erosion.The soil has medium potent ial for most urban andrecrea t ional uses. The moderate d e p t h to sands tone andh i g h l i m e content are l i m i t a t i o n s .T h i s soil is in capab i l i ty subclass lie and the C l a yLoam range site.
1 9 — C a r b e n g l e c lay loam, 3 to 5 percent s lope s .T h i s m o d e r a t e l y d e e p , g e n t l y s l o p i n g soil i s on u p l a n d s .I n d i v i d u a l areas are long and narrow and range from 20to 80 acres.Typically, the sur fa c e layer is very dark gray clay loamabout 12 inches thick. The subsoil f r o m 12 to 34 inchesis c lay loam that is light gray in the u p p e r part and whitein the lower part and contains 50 percent carbonates.The u n d e r l y i n g layer f r o m 34 to 60 inches is a white,s l i g h t l y cemented sandstone. The soil i s modera t e lyalkal ine and calcareous throughoutT h i s soil i s we l l drained. R u n o f f i s medium.P e r m e a b i l i t y i s moderate. Natural fert i l i ty and organicmatter content are medium. A v a i l a b l e water capacity islow. The hazard of water erosion is moderate.I n c l u d e d in mapped areas of this soil are smallamounts of Klump, Knolle, and Renish so i l s and a soilthat i s dark , calcareous f i n e sandy loam throughout A l s oi n c l u d e d are two s o i l s that are s imilar to the Carbenglesoil except one has a l i g h t e r colored surface layer andone has sandstone at a dep th of 40 to 60 inches.I n c l u d e d s o i l s make up about 15 percent of mappedareas.T h i s soil is used for pas ture of improved berrnudagrassor for r a n g e l a n d . Most of these s o i l s have beenc u l t i v a t e d in the pastT h i s soil ha s h i g h po t en t ia l f o r f o r a g e product ion. It i swe l l su i t ed to improved bermudagrasses and kleingrass.It has medium potential for crops. Close ly spaced crops,t e rrac ing, and grassed waterways are necessary tocontrol erosion.T h i s soil has medium potent ial for urban andrecreational use because of d e p t h to rock and lows trength, which a f f e c t s roads and streets.The soil i s in c a p a b i l i t y subclass Hie and theC l a y Loam range site.
2 0 — C a r b e n g l e clay loam, 5 to 8 percent s lopes.T h i s m o d e r a t e l y d e e p , g en t ly r o l l i n g soil is on uplands.Individual areas are long and narrow and range f r o m 30to 90 acres.T y p i c a l l y , the surface layer is brown clay loam about12 inches thick. The subsoil f rom 12 to 36 inches isy e l l o w i s h brown clay loam that contains 50 percentcarbonates. F r o m 36 to 48 inches is white, s l i g h t l ycemented sandstone. The soil is moderate ly a lka l in e andcalcareous throughout.This soil i s we l l drained. R u n o f f i s medium.P e r m e a b i l i t y is moderate. N a t u r a l fertility and organic
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